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ERE'S an amazing friend-making offer from the National 

Educational Alliance! Now, in one unbelievably low-priced 
book, the N.E.A. brings you all its famous streamlined Courses 
in Mathematics—the same Courses that have helped over 300,000 
men to speedy advancement in every field. 

Here are the complete contents of the famous 4-volume set 
which was a sensational value even at the original price of $9.80 
—now put into ONE 1280-page book and offered to you, while 
this limited edition lasts, for the unheard of price of only $1.95! 
Imagine—all 25 branches of Mathematics—every subject, every 
lesson, every word and picture in ONE bargain book! You save 
80%! You save $7.85! 
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Gnd enjoys greater security through all nis 
periods of change. 

Now you can acquire—in only a few months—a practical working 
knowledge of all 28 branches of mathematics and their practical ape 
lieations. They come to you complete—# jound a8 one 
ed with illustrated, fascinating lessons designed for home study. You 
receive instructions ffom 28 foremost instructors chosen from outstanding, 
Universities! 


ning years—even during 


No previous mathematics knowledge is needed. You start with Basie 
Arithmetic and proceed by easy stages to an understanding of the most 
advanced mathematics. You'll leara how to use Algebra for short cuts 
in daily shop problems, in construction work, in tool and die making, 
ip welding, sheet metal work and pattern making, in office and laboratory. 
You'll learn how fo apply Geometry, in chemistry, mechanics electricity 
in the drafting room. You'll learn how to employ Trigonometry 

1 Lathe. Centers, Dlacprinta, ie peaches, ete-? ow vo wUllise 


App! 
problem to win bigger jobs and bigger 
Swers check your progress every step of the way! 


(plus few cents shipping cost) 
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Only $1 More 


Normally, mathematical training as comprehensive as these Courses would cost 
you hundreds of dollars and years. of study. When the NEA, frst offered. them 
1h'4 time-saving volumes for only $9.80, it was hailed ational bargain in 
siucation. Now you get the ‘same Courses in this inet volume at a price 
Sma a 
xpense, Mail coupon below—get th 

ion. Alter a week you may return 
‘and send the miracle price of only $1.95, plus few 
divided in two small payments, if you wish, 

But you must ACT NOW! This low-priced one-volume 

1969, National Edocotonel 


intment—mail Free-Trial Coupon NOW! 
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Feturn privilege, full refund guaranteed 


Nome. 
Address = ~ 

Zone 
City, Ne. Store, 


Rrcttns* Abeta. Cetakitatiy ‘cmcesed with Rant-souied Genigns te Hen tones of regal biue 
seen "S170 cata Beas Terme 


AMERICA’S 


MOST WIDELY 


POPULAR 


Founded 1872. Vol. 156: No. 1 


READ 


SCLENCE 


SCIENCE MAGAZINE 


‘Mechanics and Handicraft 


Monthly 


Perry Githens, evrror 
Fred O. Newman, Volta Torrey, Manactnc eprrons Howard C, Jensen, ant EDITOR 


Harry Walton, MECHANICS & HANDICRAFT EDITOR 
Hartley E. Howe, Frank Rowsome, Jr., ASSISTANT MANAGING EDITORS 


Assocrare xprrons: Howard, Allaway. Alden 
jagnac, Devon Francis, Hichard |G 

QEneka Sheldon’ Callagee’ Herbert Johaneess, Matin 

Mann, Denis Sneigr, Robert P. Stevenson. 


Aur pmueron: Harry Samuels. awe associates: Herbert 
Anthony, Eric Karminski, Jr. Richard Meyer, Edward 
Hallstrom, Frances Cooper (Production). 


EpIroniaL assisraxrs: Julia Chamif, Carol Ennis, 
Georgette Sparks, Harriet Trowbridge, Ruth Westph 


W. W. Morris (Chief), Hubert 
ra (Darkroom) 


WasTEax Eprron: Andrew R. Boone (Los Angeles). 
+ John F. Loosbrock. 


WASHINGTON CORRESPONDEN: 


High lights FOR JANUARY, 1950 


Luxury Sports Car Rides Range... 98 


Built to roam Texas sage and sand dunes, it has 
‘everything hut the kitchen vink—and almost has that. 


Kitchen Designed by Doctors......218 


This model kitchen takes the stoop, squat, strain, 
‘and stretch out of home's food-production center. 


You don't have to rip the house apart to install or 
move this new washer-and its easy on the wallet, 


Go “down” with the 
how they learn 


Blondes’ Peroxide Drives Rockets 153 


Inside a rocket, that innocent drugstore bleach ie an 
‘even more potent weapon than on a pretty girl. 
Jeep Starts Under Water..... 168 
like a submarine, this waterproof jeep 
can roll roof-deep right through streams and ponds, 
Gus Learns the Rule of Three......170 
The mysterious thumps don't come from the sprit 
world, even if Stan thinks it's no coincidence. 
Dash Button Opens Garage Door..178 


‘A distinctive flicker from a special light tri 
this tngenions homemade opener for girege deere 


Here's a simple way to get your old phono motor to 
tive you the speeds that the new records require. 


Turning Bowls on a Lathe... 


How good is iw technique with fac 
screw center? Here are tse from ¢ master 
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Au of us can't be geniuses. But 
any ordinarily talented mortal can 
bea success—and that’s more than 
some geniuses are, 

Now, as in Zsop’s time, the 
race doesn't always go to the one 
who potentially is the swiftest. 
The trained man has no trouble 
in passing the genius who hasn't 
improved his talents, 

In good times and bad times, in 
every technical and business field, 
the trained man is worth a dozen 
untrained ones, no matter how 
tifted. 

The International Correspon- 
dence Schools can’t make you into 
a genius. For more than 58 years, 
however, I.C.S. has been help- 
ing its students to become 
trained, successful leaders— 
and it can do the same for you. 

Mark your special interest on 
the coupon. Don't be like the un- 
successful genius who wastes his 
life in dreaming of what he intends 
to do. Act now! 
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In your work, you deserve the best. And 
that means you deserve PROTO tools 
— formerly Plomb tools. They ve been 
th if , 2 
years because of their superior designs 
and extra long life. Buy them today 
from your dealer. 


Write for catalog to 
PLOMB TOOL COMPANY 


Los Angeles 54, Calif. 


rit 


2257L Santa Fe Av. 


Los BM 
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Ford Quiets Engines in "50s. 
Fighter Fires New Missile. 


Departments 


New Ideas For Inventors.......... 
fodern Living. 


Your Car 


Your can runs because it em- 
bodies simple and fundamental 
principles. You will understand 
them better if you perform a few 
home experiments such as Kenneth 
M. Swezey describes on page 189. 
Next month, he will suggest more. 


TR 222 at 22 betes something that wil i- 
terest you, 

Not a magic formula—not a get-rich-quick scheme— 
but something more substantial, more practical. 

Of course, you need something more than just the 
desire to be an accountant. You've got to pay the price 
—be willing to study earnestly, thoroughly. 

Still, wouldn't it be worth your while to sacrifice 
some of your leisure in favor of interesting home study 
—over a comparatively brief period? Always provided 
that the, rewards: were good™-a_silary of $5,000 to 
$10,000? 

‘An accountant’s duties are interesting, varied and of 
real worth to his employers. He has standing! 

Do you feel that such things aren't for vou? Well, 
don’t be too sure. Very possibly they can be! 

Why not, like so, many before you, investigate 
LaSalle’s modern Problem Method of training for an 
accountancy position? 

Just suppose you were permitted to work in a large 
accounting house under the personal supervision of an 
expert accountant. Suppose, with his aid, you studied 
accounting principles and solved problems day by day 
—easy ones at first—then more difficult ones. If you 


‘could do this—and could turn to him for advice as the 
problems became complex — soon 
you'd master them all. 
That's the training you follow in 
iinciple under the LaSalle Problem 
fethod. 


417 S, Dearborn St. 
ancy. the Profession that 
Yeats" Promotion in One.” 
Namen 
Adres. 
City, Zone 6 State. 


LASALLE EXTENSION UNI 
A CORRESPONDENCE INSTITUTION 


T want to be an accountant. Send me without oblis 


‘You cover accountancy from the basic Principles right 
up through Accountancy Systems and Income Tax Pro- 
cedure. Then you add C, P. A. Training and prepare 
for the C. P. A. examinations. 

‘As you go along, you absorb the principles of Audit- 
ing, Cost Accounting, Business Law, Statistical Con- 
trol, Organization, Management and Finance, 

Your progress is as speedy as you care to make it— 
depending on your own eagerness to learn and the time 
you spend in study. 

Will recognition come? The only answer, as you 
know, is that success does come to the man who is really 
trained. It's possible your employers will notice your 
improvement in a very few weeks or months, Indeed, 
sany LaSalle graduates have paid for their taining — 
with increas ‘earnings—before they have completed 
it! For accountants, who are trained in organization 
and management, are the executives of the future. 

Write For This Free Book 

For your own good, don’t put off investigation of all 
the facts. Write for our free 48-page book, “Accoun- 
tancy, The Profession That Pays.” It'll prove that 
accountancy offers brilliant futures to those who aren't 
afraid of serious home study, We'll also include “Ten 
Years’ Promotion in One”—a book which has 
helped many men. Send us the 
coupon now. 


LASALLE EXTENSION 
CHICAGO 5, ILL. 


VERSITY 


Dept. 183-HR Chicago 5, Ill, 


ion, **Account- 
Pays" training progeam—also "Tea 
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Wall Man Create Life ? 


DOES THE SECRET of life belong to 
Divinity alone? 

Will Nature’s last frontier give way to 
's inquiring mind? Can man become a 
creator, peopling the world with creatures of 
his own fancy? Was the ancient sage right, 
who said: “To the Gods the Soul belongs, b 
to man will belong the power of Life”? 
the future know a superior, Godlike race of 
humans—each a genius and each the master- 
ful creation of an unerring formula—or will 
Soulless beings, shorn of the feelings which 
have bound mortals together in understand- 
ing, dominate the earth? 

For centuries, man has dared to invade 
realms which theology has declared sacred 
He has revealed the secret of organic func- 
tions and measured the forces of mind— 
now, breathlessly, he tears at the veil which 
conceals the nature of life itself Will this 
be his crowning achievement—or his utter 
annihilation? 

It is one of the greatest controversies of 
the day. Orthodox religion pronounces it a 
diabolical experiment — some schools of 
science declare it possible and justifiable. 


‘his Free Book 


You will find an answer to the creation of 
life in the ageless teachings of The Rosicru- 
cians! From the archives of this ancient but 
active fraternal organization, you may obtain 
a free book telling of The Rosicrucians—their 
age-old observances and modern activities! 
You may learn of many experiments and 
how to use them for your own development 
and the progress of your loved ones. If sin- 
cere, you may be one of the few to share this 
astounding information. Send for your 
FREE COPY of the book, The Mastery of Life. 
Address: Scribe M.QZ. 

-———USE THIS COUPON TODAY I-——— 


| Address: Scribe M.Q.z. ! 
| The Rosicrucians, San Jose, Calif. 1 
| Tam sincerely interesced in learning the 1 
I strange facts aught by The Rosicrucians. Please | 
J send my copy of the hook, The Mastery 9f Lye. | 
| Name. 1 
1 Address 1 
| The Rosicrucians are NOT a religious 1 
I ‘organiestion 1 


Fhe ROSICRUCIANS 


SAN JOSE . (AMORC) 
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How to 
CLIMB 
FASTER... 


Put ‘wings’ on your ability— 
Learn a trade thru C.T.1.! 


Why does C.T.I. training so often lift a man out of 
the rut and place him in a well-paid job or a business 
of his own? We think il's because our training is Shop 
Proved. Our teaching methods are practical, not theo 
retical. They quickly enable a graduate to put his 
newly-gained technical knowledge into action! As the 
following comments from unsolicited letters testify, 
C.TLL students learn their trades thoroughly and reap 
ich benefits—often within a few months: 


“Since the news got around that I was a student with 
C.T.I., I have been offered three jobs paying over 
$85.00 a week.” . . “When I was on my 34th lesson, 
I quit my job and started a business of my own, and 
I'm doing fine.” . . . ‘I enjoy every lesson and am 
learning more than I ever thought possible. I have 
one man working for me now and I am looking for- 
ward to having a bigger and better business soon, 
thanks to C.T.I.” ... “I have almost finished my 
course and give all the credit in the world to C.T.1 
I never would have been able to have my own busi- 
ness if it had not been for your training.”’. . . “Thanks 
to my C,T.L. lessons, I have won the respect of my 
bosses and the right to hold my head a little higher 
than before.” 


If you are mechanically inclined, you may prepare 
yourself to do as well, if not better. You can do it at 
home in spare time, or in our Chicago shops. So, choose 
your favorite trade from the opportunities listed in 
‘coupon below. Then mail coupon for a big, illustrated 
FREE booklet. Do this today! 


COMMERCIAL TRADES INSTITUTE 


1400 Greenleaf Dept. E1-1 Chicage 26, Ul, 


. OUT cut ouT MAIL TODAY 


Me. BG. Rederaen, President 
ASGMMERGIALTHAES INSTITUTE, Dot 1-1 
140 Grosset Ave, Chicage 2, 


Send tee ilstrated Brochure and other nfrmatin about the 
field Ihave checked below: 


1G Automotive Mechanics 
ilging 


Electricity & Electronics 
1G Radio & Television 

1G Building Construction 
1G Mechanical Drafting 


Age 


i Refrigeration & Air Conditioning 
Name. 
Address. 
City. 
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PREPARE NOW FOR RAPID PROMOTIONS 
OR FOR A BUSINESS OF YOUR OWN 


Until you are thoroughly trained, you are 
304 likey {9 progress very far either in in- 
'¥ oF “on Your own. Once you beg 
study, however, your goal can be Justa few 
‘montis away. So, Ret out of the “indefin 
age. ‘Make up Your mind to go ahead— 

stick to your d ‘Remember, you 
‘can’t go unless you 


RESIDENT AND 
HOME STUDY CouRSES 


CTL. offers full time resident 
training, as well as home study 
courses: followed by 4 weeh 
Of shop work. Choose th 
method that best fits your 
Circumstances, 


APPROVED TRAINING 
CTA. is Ticensed by the 
Siate’of Ilfinois, and all 
Of its courses, both resi- 
dential and home study. 

proved by the 
Dept: of Public 


HOW TO BUILD 
A BETTER HOME 


If You Are Undecided Whether You Should Build or Buy— 
If You Are Leery of ‘Cheap’ Building, Shoddy Work or Poor Design— 
If You Are Fed-Up With DREAMING About Your New House and 
Want to Get STARTED—Then This Will Prove a GOD-SEND to YOU! 


answer to how to bulld your 
the WORKS—how 


to 'spen 
"000" oF $20,000 
‘home 
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| 1950 GOVERNMENT JOBS! 


RAILWAY 
POSTAL 
‘CLERKS 


and other 
Civil Service 
Positions 


Start as high as $3,351 
A YEAR 


(Veterans Get Special Preference) 
Get Ready Now for 1950 Examinations 
City Moll Corriers, Post Office Clerks 

Clerks and Carriers now get $2,550 the first year of 
rogullan employment ‘and ationiaitcally incheane, $100 
year to $4,550, Open to Men—Women 18 to 50. Clerks 
riers can be promoted to other postal positions 

paying as high as $7,950.00, 

Rellway Postal Clerks 

tealway pie Clerks get $2.750 the first year of 


Hibso 
FE — — 


3 Doys On—3 Days OFf—Full Pay 
Railway Postal Clerks on long runs usually work & 

days and have 3 days off duty or in th 

iHome Bure the of duty thele pay 

thotigh thes. ‘were working. ‘They pass 

when on business. When thoy row old, they are Te: 

Tred with pension. 


Many Other 
Many other position: 
—Stenograpiiers To) 
fant Statistical Clerk 
tions should qualify at onc 


Get Free List of Positions 


Fill out the following coupon, Tear it off and mail 
it today—NOw, ai 

Althougn not 
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ernnient controlled, this can result 
big paid government Job. 


FRANKLIN INSTITUTE, Dept. 2-80, Rachester 4, N.Y. 

ime, entirely free of charge (1) a full description of 
rnnient Jobs: 2) Free copy of illustrated 40-paee 
book, Yo Get s U. § Government Job" with (3) List of 
US" Government Jobs; 141 Tell me haw to qualify for one 
Of these Jobs 


Name... 


Address. 
\Use This Coupon Before 
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Letters 


PS Scoops Textbooks 
Sir: 

May I ask when the name of element No. 
61, illinium, was changed to “prometheum,” 
as given on p. 143 of PS for October? Ele- 
ment No. 61 was discovered at the Univer- 
sity of Ilinois in 1926 and so received its 
name. Students of physics and chemistry 
who matriculated a few years ago may have 
to learn all over again to satisfy some screwy 
professor of physics. 

Rurus G. Jones 
Riverside, Calif. 


On Sept. 6, 1949, the International Union 
of Chemistry officially recognized claims of 
J. A. Marinsky and L. E. Glendenin to dis- 
covery of element 61 at Clinton National 
Laboratory, Oak Ridge, Tenn, It did so by 
adopting their proposed name “prometheum” 
(now revised in spelling to “promethium”) 
and symbol Pm. This action had been gen- 
erally anticipated at the time the PS article 
went to press. Earlier claims to discovery of 
lement 61—including those of Hopkins, 
Yntema, and Harris, who gave it the name 
illintum—now are held to have been based 
on insufficient eviden 


Duesenberg vs. Studebaker 
Sir: 

The more I read of the letter from Mr. 
O. Lee Gordon in your November issue [p. 
8], criticizing the styling of the postwar cars, 
the more provoked I became. I'll admit the 
old Duesenberg and Cord were fine cars; 
but has Mr. Gordon compared their oil and 
gas consumption with that of the new cars? 

Styles in all things will change as time 
goes on; so what is wrong with the style of 
cars changing? The public must like the 
new ones or it wouldn't buy so many. 

Warren Norcross 


Philadelphia, Pa. 


Si 


Congratulations to 0, Lee Gordon. It’s 
about time somebody told off the car de- 


signers. They've gone too far, especially with 


the 1950 Studebaker. The majestic Merce- 
des-Benz and Duesenberg roadster pictured 
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INVENTORS | 


Learn how to protect your invention. The U. S. Patent Laws 
provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to %epresent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor", containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 


Registered Patent Attorneys 


02-A DISTRICT NATIONAL BUILDING © WASHINGTON 5, 


CLARENCE A. O'BRIEN & HARVEY JACOBSON 


} Registered Patent Attorneys 
02-A District Nati 
Patents F Please sen: 


Trademarks 


Copyrights , 
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Yes, DIESEL is BIG business 
in Oregon, Washington, and ad- 
joining states where industries 
and populations are growing so 
incredibly fast. 

DIESEL IS THE KING OF POWER 

+. 0n our railroads, highways, 
‘Waterways and in our industries, 


LL ADCOX, 


I PRODUCE 
DIESEL MEN 
IN3 
SHORT MONTHS 


NEWEST FACILITIES AND EQUIPMENT, Advanced In- 
struction Methods by highly paid, Expert Instruc- 
tors, combined with my 40 YEARS of trade school 
experience, enable me to turn out REAL DIES! 


MEN WHO ARE 
equipped with the 
thorough training 
they get at the 
ADCOX SCHOOL, 
are prepared for a 
splendid future in 
the great Northwest. 
A fine place to live 
and enjoy life 


ENGINE TROUBLE SHOOTERS. When you receive 
Yyour Adcox Diploma you are ready to begin your career 
In Diesel 


YOU LEARN ENGINE CONSTRUCTION FROM THE GROUND UP. 
Governors. ‘Trouble Shooting under full Dynomomerer Land (ak 


cusses 


Ereh tga 


SCHOOL 
CATALOG 


ADCOX SCHOOL 
237 NCE Broadway, Portland 12, Oregon 
Without obligation. end FREE Catalog No PS: 


Adee 


Town 


If rorutar science 


in your article, “Good Cars Never Die” 

p. 182), makes one realize this. Let's 

hope the designers really got an eyeful. 
Byron P. BIsHoP 


Honesdale, Pa. 


Sir: 

Please tell Mr. Gordon that what he said 
about the new Studebaker being a cheap 
| sensation really made me laugh. The Dues 
| enberg and Cord were good enough looking 
| in their day, but now they remind me only 
of stripped-down battle tanks. 

A, Josern SHAY 


Brooklyn, N. Y. 


Sir: 

I agree entirely with Mr, Gordon, The 
new models lower the standards of an Amer- 
ican institution, The only exception in recent 
production is the Lincoln Continental. 

J. BARAKAT 


Guayaquil, Ecuador 


Keep Looking 
Sir: 


‘our “PS Last minute news & notes . 
for November [p. 304] is much appreciated 
~especially the paragraph, “You'll live longer 
than your father. . 

My father was. on Nov. 18; so I am 
going to look forward to the 110 mark. 
Paut V. Brevz 


St. Paul, Minn, 


You can look . . . and look both ways 
crossing streets and airports! 


| Sir 

I have one point to add to your instruc- 
tions for repairing a rowboat [Nov., p. 218]. 
‘That is to leave a space of about two inches 
or more between the back seat and the tran- 
som. Then any oil or gasoline that drips from 
the motor won't drip on the seat. 
| ‘Anpen K. Hays 
Piseco, N. Y. 


ES 


Advice to Edi 
Sir: 
L wish to secoiid the remarks of Robert E. 
| Zeaik (Oct, p. 12) to the effect that PS vi 
tually ignores all but the mechanical aspects 


JOBS LIKE THESE ARE 
AVAILABLE TO TRAINED 
MECHANICS. CHOOSE THE 
FIELD YOU LIKE BEST 


jet Complete Training 


Diesel Fuel Injection 
Automotive Motor Tune-up 
Diesel Engine Rebuilding 
General Garage Mechanic 
Agricultural Implements 
Auto Engine Rebuilding 
Auto Elec, Service 
Public Utilities 
Parts Dealers 
Bus & Truck Lines 
Industrial Maintenance 
Contractin, xeavating 
Business of Your Own 
AND MANY other 

similar openings. 


EARN WHILE YOU LEARN 


With our practical Master Shop- 
Method Home “Training, you 
‘study at home in your spare 
time? You receive Spare 
Work Lessons, which show you 
how to earn while you Learn’. 
for extra money and experience. 
You Learn by DOING. 


TOOLS AND EQUIPMENT 


‘To make your training com- 
plete, we give you selected 
Chanie’s tools “and. equipment. 


illustrated below, 
metal tool-box 
part of your insti 


including all 
as a regular 
fon. 


Shop-Method Home Training by 
fan Established Resident School 
Prepares you for Many Good Jobs 
Opportunity i» every 

trained Diesel 
Highways the 


NEW, ILLUSTRATED. 
BOOK & SAMPLE 
LESSON SHOW 

HOW WE TRAIN 
YOU...SEND 
FOR THEM 
Topay! 


Basic Lesson Texts 


5 
Bouine Se 
Engine, Repair 
Drive Syste 


TOOLS AND EQUIPMENT 
INVESTIGATE 


Secure Full Information 


APPROVED 
. FOR 
ag) veterans 


NATIONAL SCHOOLS = 


LOS ANGELES 37, CA EST. 1905 


1 NATIONAL SCHOOLS, Dept. PSD-1 
1000 South Figueree Street 
Los Angeles 37, California 


Tanderstand 
nation with 0 obligation 
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@ to Make Money in 


CTRONICS! 


8 BIG KITS of 


Radio Parts ond Equipment ; Hs ao wl 


Li 


r 
Speaker 9 


<3 Tester 


" 
Mi hel fhe ati You couldn't pick a better time to get into 
ie hot having to buy expensive "r st equipment. Radio-Television and Electronics, New Tele- vi 
M TRAINING 
> be 
- He 4 


sane Reena 


y FREE & ‘iow. To Make Money 
elgecon and Hectroniey” aod "How "Fo 


oad tadio Diagrams and 


‘hea for you In adior 
ga Teicvido ad Heetoaic, 


Name, 


SPRAYBERRY fifc’ciucocer.ss-tcmrcacoe.iut, : 


sae. State. ads 
if you are a Veterait 


G 
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INVENTORS 


Patent laws encourage the development of inventions. 

We recommend that an inventor employ a registered Patent 
Attorney or agent, if the inventor is not familiar with patent 
matters. This is because the value of a patent depends largely 
upon the skillful preparation of the specification and claims in 
the patent application. 

The firm of McMorrow, Berman and Davidson is registered 
to practice before the United States Patent Office. Addition- 
ally it engages patent attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability. and 
to prepare appropriate specifications and claims. 

If an inventor believes he has an invention, a search of the 
most pertinent prior U. S. patents should be made and a report 
obtained relative to its patentability. Where such report in- 
dicates that the invention appears patentable, in order to 
secure protection, diligence should be exercised in making 
application for a patent. 

Send for a copy of Patent Booklet entitled “How To Protect 
Your Invention.” This booklet contains information on patent 
protection and procedure. You will also receive an “Invention 
Record” blank. This will be promptly forwarded to you upon 
request—no obligation. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS ¢ TRADE MARKS © — COPYRIGHTS 


1427 VICTOR BUILDING, WASHINGTON 1, D. C. 


" 


McMORROW, BERMAN & DAVIDSON 
Registered Potent Attorneys 

1427 Vietor Building, Washington 1, D. C. 

Send me your 


WRITE OR PRINT NAME CLEARLY). 


tent Booklet, “How To Protect Your Invention”, ond also “Inven- 
tion Record” form at once. 1 understand this request does not obligate me. 


LL. 
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PROVE (T TO YOURSELF IN ONE NIGHT 


iv” 
FREE GIFT 


Jowett Institute of Physie 
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pas 
COUPON! 
tae Dat 


of science. I feel that you are passing up a 
mine of rich material. 

For instance, there are many phases of 
biological science that you could handle with 
wonderful effect. Imagine what feature 
writers and your splendid illustrators could 
do with subjects like “The Body Machine, 
“The Kidney Filter,” “The Heart Pump, 
“The Brain Exchange. 


R. J. Macbonaup 
ancouver, British Columbia, Canada 


Sir: 

Your magazine is doing a fine job in pro- 
viding articles that save time and money for 
4 man working around the house. 

T. H. Jenkins, Jn. 
Atlanta, Ga. 


Sin 


Been reading Pop Science since 1926 and 
keep all my old copies for reference. Have 
saved plenty of money on repairs to my ’37 
Plymouth by foilowing Gus and Joe. Your 
magazine has many articles about things that 
a common working man can afford to make. 
Henry F. Epwarps 


Hamilton, O, 


Artistic Perch 
Si 


That carved wooden perch of Mr. Fitz- 
Gerald’s on p. 235 of your October issue is 
the funniest looking perch I ever saw. What 
he has made could be a flounder, sunfish, 
blue gill, crappie, or bass—but NOT a perch, 
unless Missouri perch are awfully different 
from New England perch. 


At Givcras 
Baldwinsville, Mass. 


Craftsman Fitz-Gerald is a commercial ar- 
tist and perhaps entitled to exercise a bit of 
artistic license. He calls it a perch. 


Target for Scoffers 
Si 


Td like to see them make a six-wheel car 
with the engine in the rear. 

It would be a safer car, for it would have 
six brakes instead of four. Power on four 
rear wheels instead of two would give better 
traction on wet roads, ice and snow, and 
poor rural roads. Reduced road impact of 
the rear tires over uneven terrain would be 
worth the small extra cost. 


Choice of 10, 121 or 16 inch picture tube 


Now you can get this amazingly prac- 
tical aid for learning Television at 
home, to help you get started toward 
FASCINATING WORK coop 
MONEY @ THRILLING FUTURE— 
in a real job, or your own sales and 
service business. * When you complete 
our regular home training— 
below—you can build and 
quolity commercial-type Ts 


See how D. T. I's amazingly effective 
methods help start you toward a 
GOOD JOB or your OWN BUSINESS 
in one of America’s most promising 
fields—including Television, F.M.Radio, 
Aviation, Train, and Taxi Redio, Broad- 
cast Radio, Industrial Electronics. Get 
modern lessons plus 16 ship- 
ments of Radio-Electronie parts. Work 
over 300 experiments and projects— 
including building of (1) commercial- 
type OSCILLOSCOPE for practical 


Modern Chic 


es Employment Service 


Wow Build and Keep 


Big Screen Top Quality 


Television Receiver at Home 
as You Prepare for q 
Profitable job in 


TELEVISION 


RADIO ELECTRONICS 


ceiver. Standardized chassis is adapt- 
able for © 10, 12! or 16 inch direct 
view tube that gives big, bright, sharp, 
steady pictures. This is an optional 
training edvantage—designed to pro- 
vide the utmost in practical "learn-by- 
doing” home training in Television. Mail 
coupon for complete details. See why 
you owe it to your “Television Future” 


to enroll for DeForest’s Training, In i 
fo enroll for DeForest’s Training, Inc. 4 JUN 


You also build 
and keep this 
Professional 
Type Equipment 


TV circuit training, (2) 
double-range R-F SIG- 
NAL GENERATOR, (3) 
jewel-bearing MULTI- 
METER, (4) quolity 6-tube 
SUPERHET RADIO. Then 
build ond keep that big 
new Television Receiver 
Here's EVERYTHING YOU 
NEED for real laboratory 
type training . . AT 
HOME! 


R-F Signal 
Generate 


D. TL elone includes the modern, visual | 
ing ids. Mi f 


~ AZ 
MAIL THIS COUPON Now: 
DeFOREST'S TRAINING, INC, 


2533 North Ashland Av: 
Chicago 14, inate \7*U" Dept. s.c-1 I 


in Television Rod 


De FOREST'S TRAINING, INC. 


CHICAGO 14, HUINOIS 


A DE VRY Institution 
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INVENTORS 


A patent is a valuable right. On the 
basis of a constitutional provision Con- 
gress has established a system under 
which inventors may secure the exclusive 
right to prevent the unauthorized use, 
manufacture and sale of their inven- 
tions for periods of seventeen years. The 
inventor secures this protection by ob- 
taining a patent. 


Unless an inventor is thoroughly 
familiar with such matters, he is advised 
to employ a competent registered patent 
attorney or registered patent agent, as 
the value of patents depends largely upon 
the skillful preparation of the specifica- 
tion and claims, 


This firm is registered to practice 
before the U. S. Patent Office and is 
available to assist inventors in the prepa- 
ration and prosecution of their cases. 
Detailed information and the preliminary 
steps to take to obtain patent protection 
will be furnished upon request. 


Form below for mailing convenience 


ieee: 

EVANS «Co. WH Crane 
H sient 

$40-A MERLIN BUILDING, WASHINGTON 6, D. C. 


VICTOR }. EVANS & CO. 
540-A Merlio Building, Washington 6, D. C. 


with your convenient "Evidence of Invention” form. 


© Name, 


© Address. * 


iy and State. 
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TRADEMARKS COPYRIGHTS 


Many peuple may scoff at this idea, but T 

remember that the public laughed’ when 

four-wheel brakes were first introduced. . . . 
Graypon H. Hargis 


.|:Greenbelt, Md. 


‘“More Power™ to Gar Wood 


Your article on Gar Wood's sea speeder 
[Nov., p. 106] says the boat has four Diesel 
engines totaling 1,200 hp., but the caption 
for the picture of the port engine room men- 
tions her “four 1,200-hp. Die 


Paut Fries 


Lorain, Ohio 


Four Diesels of 1,200 hp. each is correct— 
a total of 4,800 hp. 


Watched Watch 
Sir: 
Looks like your $30,000 watch (July, p. 
152) should be sent back to the factory for 
orientation. 

year is indicated? There's been no 
july 31, with an eight-day moon 
World War I. 

From the various dials, 
vatch i 


appears that the 
Je for approximately Lat, 41° 
N. Lon, ° W. To match the Eastern 
Standard Time indicated, the sidereal dial on 
the other face should indicate about 0600 or 
1800—not 2112, as shown. 


Cocpon 
Bradenton, Fla. 


Reader Congdon's eyes are sharper than 
his imagination. For photographic purposes, 
the watch was stopped and the various dials 
and hands set in positions to show the great- 
est amount of detail. 

M 


if Link Identified 


Your article “Amplifier Fits on Head- 
phone,” Oct., p. 232, told me just what I 
needed to know-—almost-to complete the 
pocket radio 1 am building. There was just 
one bit of information missing: what type 
of tube to use. 


Janes Denny 
Hammond, Ind. 


The tube to use is a 2E36—a subminiature 
tube of the kind used in hearing aids. 


THESE? MEN ARE GETTING PRACnCor TRAINING 


A.C. and D.C. MOTORS 
GENERATORS 
SWITCHBOARDS 
CONTROLLERS 
WIRING JOBS 
APPLIANCES 
ELECTRONIC UNITS 


TELEVISION SETS 
RADIO RECEIVERS 
F.M. (Frequency Modulation) 
RECORD CHANGERS 
AUTO RADIOS . 
AIRPLANE RADIOS my " s 
PUBLIC ADDRESS Systems 


Prepare NOW for a real future the Mail Coupon for vyAN 
quick, practical way. Come to the Great iP COWINIES 
Shops of COYNE in Chicago. Largest ! 

tnd best eqhipped school of te kind-—now eele- FREE BOOKS! 

Grating our sist Anniversary. Gl approved. \™ Geet oe 


Finance plan for non-veterans. Mail coupon. 


~ 
CLIP COUPON NOW fr tis sew scat 
Sr GoUTON NONE ts Uaces teeest 
Ey pied abe \ 


RADIO-AELEVISION 


1B. W. COOKE, Pres. 
ELECTRICAL & 
RADIO SCHOOL 


res 734 TATE 
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Make 
this 
YOUR 
DESIGN 
for 
SECURITY 
and 
SUCCESS 


ition to grasp its BIG opportunities 
The aircraft production figure 

for 1949 

‘The passen: 

ate 


can grow with Aviaifon—in personal achie 
Security—-with « successful l/etime carver stretching on ahead 


plate your Northrop courve in Ae 
{rain nan outstanding technical 
company worldlamous for history-making 


‘You enjoy many important 
practical advantages like the 


bby students in the pio 
ture below, as they inspect a 
IME 60... scale model Flying Wing 


Northrop 


leronautical Institute 

Divien of Newtrap Alert tne 
\wastast BeOasWaw, Mawnan 
tos awacits Coury, caurona 


NORTHROP AERONAUTICAL INSTITUTE 
1825 Eatt Broadway, Hawthorne, Los A 
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COLLECT 


$925 


SENSATIONAL NEW 
ADVERTISING SIGN 


YES, MAK! 
to merchan! 


$9.96 on 10-second demonstration 
. Write on glass with amazing 
magic erayon and presto—a 5-col 
message takes fire and glows like 
neon sign! Three sales a day and $25 
la for “lazy” men. 


kit ALL FREE, Write Today! 


MAXILUME CO., 125 W. Hubbard St. 


DEPT. L-91 


Train for one of these Big Fields in the 
Largest & Best Equipped School of its Kind 


Look to the 
fidence, Get 
Sele which 
& 


RING TRAIN 
ING IN'ONLY 12 WEEKS, Write for Free 
G. |. APPROVED Booklet Today 


CHICAGO SCHOOL OF SHOE REBUILDING 
124 E. 26th Street Dpt. PS-1 Chicago 16, Illinois 


SEN tc 
Cie MONEY 


METALIZING BABY SHOES AND OTHER 
PRECIOUS KEEPSAKES AT HOME 
FREE FACTS SHOW HOW TO MAKE $5 PER HOUR, 
UP TO $25—$50 PER DAY. START EARNING AT 
ONCE. YOUR OWN BIG PAY BUSINESS STARTED 
AT HOME ON A SHOESTRING. DON'T PASS THIS 

UP. WRITE FOR FREE DETAILS TODAY! 
KIKTAVI CO. 
2111 W. MANCHESTER, LOS ANGELES 47, DEPT [7a 


Ie rere ever was a “Stairway to Success” the 
training you get from I. C. S. is it! Many of the leaders of 
industry are I. C. S. graduates. And tens of thousands of 
“average” people have won promotions and pay increases 
that they attribute to I. C. S. training. 

It’s only natural. The International Correspondence 
Schools have been training men for 58 years. They know 
how to do it. I. C.S. courses are written by the experts in 
their fields. You'll find texts practical, thorough, -easy to 
grasp. 

You learn at home—in your spare time. You move 
ahead just as quickly as your ambition and energy permit. 
Start now to step up! Check the course you want—and 
mail the coupon today! 


APPROVED 


Without cost or obligation, please send me full 
, plense vend me full particulars 
about the courve BEFORE which I have marked. X! 
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INTERNATIONAL 
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BOX TH45-M, SCRANTON 9, PENNA. 


Courses 
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> » DRAFTSMEN 


Making 


rental nconse’ OO” 
ate income 

Jrawings 

Drawings BE 


mon and time- 
saving information 
AT THE TOTAL COST TO YOU OF ONLY $3 


‘There Is constant work and high pay for skilled patent draftemen. 
ou kuow banie drafting. you fan easy learn this highly prot 


Seca 
Heit nt dirty ind a ee 
nun 'wil ive you'n tnownand-Yold return fs 
patty 

USE THIS COUPON TO OFT A FREE TRIAL COPY 


ri apveererr et ened aoa 
| The Macmillan Co,, 60 Fifth Ave..New York 11 | 
1 giles perme» copy of MAKING PATENT DRAWINGS for | 
Stnerise Twit rete a - ! 

i] 
¥ rene H 
1 Address 1 
‘Piso give poste sone member you H 


INVENTORS 


‘Whether an invention is patentable can be substantially de- 
termined by a search of the U. S. Patent records. Without 
Sbligation, ‘write for information explaining the steps. you 
should take to secure a 


JOHN N. RANDOLPH 


INVENTORS: 


Before you make any effort co 
market your invention, you should 
take the first steps toward proceeding 
for patent protection. 

The usual first step is to have a 
search of the U. S. patent records con- 
ducted, so that I can report (0 you on 
the question of patentability. 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure and also on the matter of trade- 
mark registration, upon request from 
you, and this will be without any ob- 
ligation on your part. 


PATRICK D. BEAVE) 


(Formerly RANDOLPH & BEAVERS) 
7 Registered Patent Attorney 
937 Columbian Building, Washington 1, D. C. 
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mune | 


TENTS! 


Sa aee MARKS} 
A.SNOW 6 CO. ji 


a C.A: PATENT ATTORNEYS #i\ 
x ron romans 
246 SHOW Bui WASHINGTON 1, BL 6. 


Py FOR INVENTORS 


Hundreds of , manufagturers 
have requested our amiatance 
in locating marketable 
products 


HELP 2 


INSTITUTE of AMERICAN INVENTORS 
Dept. 3, 1926 Eye St. N.W., Washington 6, D. C. 


new 


TRADE MARKS 
GUSTAVE MILLER 


10 PS WARNER BLOG. 
WASHINGTON 4. D. ©. 


IF YOU WISH TO PROTECT YOUR INVENTION, 
| [ts Protec it by @ U. 5. Potent, 


| CARL MILLER 
REGISTERED PATENT ATTORNEY 


be 


uture in Fast Growing 


1 Can Train You at Home 
For a Fascinating Money 


Making Career in RADIO 
and TELEVISION 


ot in two 
an opportunity 
as is now presente 
bitious, forward looking 
to get into a giant new 
try of the future, at the 
of its growth 
Television, the hand-maiden of radio, has 
just started to grow. Now is the time to get 
the training that can equip you 

cessful career in this 
owing industry 


MAKE YOUR MOVE NOW! 
Now is the time trainin 
will. help prepa ice 
Radio-Televis are th 


get the best training available 
success may well be measured bY 
‘ou Ret 


1 SEND YOU | BIG 56-PAGE BOOK which 


10 Big Kit explains my two-way method of 
alg tu eg training, and a FR SAMPLE 


EVISION LESS 


Att r 3 
periments. you’ ¥ 
band. super-heterodyne 


Be reyes iy LE 


1 
Thus, you hav 1 


valuable Pres, Dept. 0.28 H 
equipment Tosttute | 
14, California, U.S.A 

APPROVED 4 " Your Opportunities in Rodio, Television i 

FOR imethod. Also the me Seago laiehionunens eg 

VETERANS ‘No Selermon Will Col 

Nome_ = a 1 

ppcnesk Copan Pieave print er wile plainly your name and addve 1 

aoe fe i 
a 

HOLLYWOSD RADIO & TELEVISION INSTITUTE A. =e 1 


810 West oih St., Los Angeles 14, Califernie, U.S.A wh Facer 
Established 1929 BE Daneel ascend 


ae dd 
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WILL YOU GET 


‘100 «100,000 


for Your Invention? 


How Little or How Much You Get Depends 
On Whether or Not You Know These Facts 
== 
YATES’ GUIDE T0 


SUCCESSFUL 


TLL your invention net you a pit 

tance or a fortune? Will hard 
headed business men and shrewd in 
yestors get the lion's share of your 
royalties? Will you be. “stuck” with 


an “idea in a million” —because you 
don’t know WHERE to go, WHOM 
to see, or HOW to sell your invention ? 


Or will you know how to protect, 
develop, and market your invention— 

ightiul share of what your § 
{iiea’ is really worth? Now you can 
learn everything you want to know to 
get the bigest cash rewards for your 
fhventing talent 


yy Yates, the famous invento 
written a brand-new book, 
Guide To, Successful, Investing. 
tells you step-by-step how to develop, 
protect, and market profitable inven- 
tions, 26 big chapters xive you valuable 
tips on getting royalty advances, mak 
ing favorable price and royalty ar 
ments, selling unpatented inventi 
how to find and sell the right manu 
facturer, Included are model forms for 


How To License 
for Rent Your 
Taveatlon 


plus hundreds 
of etppat hints 


patent petitions and royalty contracts, | Gh Ake. lok 
patent helps from official sources, warn: | T14r&: “PLACE. 
Ings against invention racketeers and | an¥ PERSON 1 
patent infringements oa weer, ees 


mae ‘IT FREE FOR 5 DAYS sean 
sol faba Seat 
eka Ree ae 
eh ashton ter atte 
Seg in aoe 
cant a 
hte ef sees eat 
BO Sie age estan 
Bei. 


‘Same FREE Say Otter 
‘On Yates" 


"2100 NEEDED INVENTIONS"* 
‘This other book by 


WILFRED FUNK, Inc. Publishers, Dept. $591 
1 227 East 4a Street, New York 17, Ne ¥ 
Pioase send me YATES” GUIDE’ TO SUCCESSFUL, IX- 
YENTING Tor FREE EXAMINATION. 1s 1 keep the book 
Twill send you $2.05 plus few cents postage. Otherwise 
I Will return It within 8 days without further obligation 


GSend, me Ray Yates” Book, "2100 NEEDED IXVEN. 
TIONS,"""for 5 days" FREE EXAMINATION. If I decide 
fo keep It Pwill send you $2.50 plus a few cents postage. 
Otherwise 1 wilt return it and owe nothing 


‘one No. 
(if'any) St 
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and SUMMER the Plumber is busy at 
top wages. No 

out of a job, Col 
with any’ trade. 


“put a plumbing school 
developed “and operated by plumbers 


Since 10 
IN JUST. 

BE A PLUMBER 32'weexs 

Learn With Tools—Not Books 

No heed ever serve an appren- 
ticeship. Bos'e"eany, the ‘plumb 
GE bie profits” enjoy ‘them, 
Learn every trick of the trade 

VeadworkBlueprint. for plan 

lng. etc, under ‘Licensed 

Master’ Piumbers. 

Over 7,000 Successful Plumbers 
Recommend This Schoo! 
This system has made more than 
7,000" plumbers, Investigate our 
past performance. If you like to 
‘work’ with tools thls fe your op 
portunity, Become a Plumber tn 
Kimerica's largest, and only 
school devoted “exclusively "to 
iat Write today for FREE 


Have your own 
business and big 
profits with little 


Master Plumbers: 
own thelr own 


teen edn coped 
on high "wages 


seg JNIVERSAT Pit PLUMBING SCHOOL 


Komase City. Mo. 


Protect yoursel! and others, Size and 

Tenowhedae 
it enable you to, master 
Wallon even against bigtest bullies 
“armed thugs. Written 


IMPROVED SUDO, BNC. 9.0 per 725,$0.1 Lo Agnes, abl. 


Now is the Time to Learn 


CUSTOM TAILORING 
and Manufacturing Methods 


RESIDENT TRAINING IN 
EXTENSIVELY EQUIPPED SHOPS 
hora are exceptional gpportunites for good 

jeady" work, and advancement in Custom 
The well trained man can. also ¥O 
Industry in his own business. 


Fall 

far in this 
YOU LEARN LADIES’ AND MEN’S CUSTOM 
TAILORING BY MAKING ACTUAL GARMENTS 


GUILD VOCATIONAL INSTITUTE 
32 N. STATE SI Dept. PS-1 CHICAGO, ILL. 


You recelve complete standard equi; 
sent, Including atest type High-Mu 
"Tubes, for, building various experi- 
‘mental and test units, You progress 
step by atep until you bulld’« some 
plete Superheterod: 


YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 
‘You will use this professional instru. 
ment to locate trouble or make 
delicate adjustments—at home-—on 

i ‘You will be proud to 
iuable equipment. Com: 
plete with test leads, 

SIGNAL GENERATOR 
You construct 


the'rransitron 
Sieaai’ Gener- 


AUDIO OSCILLATOR: 

‘An electronic 

device, whieh 

wroduces “audlo- 

requency alg= 

Intlng er. Ceadio trequ fe 
Ing RLF. (radio frequency) carrier 
if sting AP. id 


e) & TRF. 
ry RECEIVER 
fa? 4 Youbung 
Zeveral 
THE Re 
eelvers, one 
of which,’ a 4: 


Business of Your Own, 
Radio Mi: 


‘Service 


Installation, Mainte- 
‘ance of Electronic Equipment, 

Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Com- 

nies; Oll Well and Drilling 
mpanies; Engineering Firms 
‘Theatre Bound Systems Police Radio 

‘And scores of other.good jobs 
in many reloted elds 


Checking action of condensers 
Experiments with AP and RF Amplifiers 
Experiments with resonance 
Producing beat frequencies, 
Calibrating oscillators. 

with diode, grid-bi 
‘and infinite Impedanes 

receiver troubl 


Apolication of visual tex 

arts and circuite 
Experiments with audio ox 
Advanced trouble-shooting 
fand many. many others 


Complete Training by Practical 
Resident Trade School, Est. 1905 


The same highly trained faculty, in- 
struction materials and methods ‘used 
here in our large, modern resident 
School, are adapted to your training: 
in your own home. Shop Method Home 
‘Training has been proved by hundred: 
of successful graduates. 


in checking 


You 
LEARN BY LOS ANGELES 37, CALI ST. 1905) fi 
DOING FIND OUT NOW .... MAIL COUPON TODAY 
You receive | National Schools, Dept. PS fal in ent 
special faba 44000 South Figueroe Street oor paste on 
tory expert Los Angeles 37, California penny portal. 


ment lessons 
fo show you 
how to build 
with your own 
hands various 
experimental 
Unite such as 
those shown at 
left, and how 


man will 
wane. 
avoness —___ 


NATIONAL SCHOOLS 


Send me your FREE book “Your Future in Radio" and 
the sample lesson of your course. I understand no sale 
call on me. 


Get Complete Training. You Receive and Keep All 
Equipment, Parts and Lessons. No Extra Charges. 


‘You will find all lessons easy to under- 
stand because they are tilustr 


step-by-step examples that you. work 
‘out yourself. Every piece of the eqtt 
‘ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero- 
yne, tube manual, radio dictionary, 
‘and complete, modern Television texts, 
All parts are’ standard equipment. 


Shop Method Home Training . 
Earn While You Learn 


With our practical resident Shop 
Method Home ‘Training, you study 1h 
your spare time. You receive Spare 
ime ‘Work Lessons, which show. you 
how to earn while you learn. Service 
neighbors’ radios and TV receivers, ap: 
plianices, ete., for extra money and ex- 
berience. Many National students pay 
Ail or part of thelr training with spa 
ning 


DON’T DELAY! The Rodio-Television 
Industry a 1d men NOW! 
Quick ection, 
| mail coupon 
today ond we'll 
‘rush you full ine 
formation, 


‘VETERANS! 
Check coupon below! 


nn 


| 
| 
| 
| 
| 
| 
| 
J 


to conduct 
many tests. 


oo 


20xE____stare. 
Di Check here if Veteran of World War if 


Se SS a ee | 


January 1950 27 


M E N ! Will You Trade 
A Few Hours Weekly Toward 


Learn While You Keep Your Job | 


Get set for a future in DIESEL! Opportunities for 
trained men are growing as industries switch to 
Diesel for low cost, efficient power. Trucks, busses, 
tractors, railroads, ships, power plants—are "going 
Diesel”, In large towns and small, on farms and in 
factories, all over America and elsewhere—this eco- 
nomical, dependable power is building greater de- 
mand for men trained in operation and repair of 
Diesel engines. Get the facts on how you can pre~ 
pare for Diesel opportunities in just a few hours 
weekly. : 


LEARN FASTER BY EASY LISTENING METHOD! 


If you are mechanically inclined, 
you can get thorough, individual 
Tnsteuction in the fundamentals of 
Dicsel in your spare time, New 
UEI Audio Training method brings 
four instructor's voice info your 
Bome on records! Fully illustrated, 
easy-to-follow lessons and regular 
ests speed your progress as you 
Tearn engine operation, fuel sys- 
tems, repairs, auxiliary equipment, 
other Diesel basics and SCIEN: 
TIFIC MOTOR TUNE-UP. Your 
instructor on records and the prac- 
tical lessons, are always handy to 
repeat important points until you 
are sure of them, 


SHOP PRACTICE, TOO 
After your personalized tra 


NEW! 
Slane Matar Tne 
Special training 


ing at 
ome, Jou cfm ne inenaive paige 
fon aerual Diesel equipment in our bin, 
shops. under skilled inscruc: | i8cluded gives 
Ias'a fine record of training | Youmiodernshort- 
nen for specialized careers since 192%, | CUC,methods for 
Get all she facts on UEI Diesel Train. | {esting and trou. 
{ng now without cost oF bl Bie SBooein 
‘Hise send the coupon. ACT TODAY. | ternal combus- 


UTILITIES ENGINEERING INSTITUTE | Diesel toxines. * 


Diesel engines. 


MAIL COUPON FOR FREE FACTS 


| UTILITIES ENGINEERING INSTITUTE ! 
| 2521 Sheffield Av DM-6, Chicago 14, II. | 


<d! Rush FREE FACTS on UEI Training and | 


| Address 


i 
City 
I 


SURPLUS STOCK 
FROM MID-WEST 
SUPPLY FIRM! 


back guarantes? 


SEND NO MONEY: 


WORK PANTS TO MATCH 


‘Send wart measure a 


COVERALLS 
MILCO SALES, Dept. B-262 tnvat sich 


Send 1°00 today to 
Whom-0 Mg. Co. Box 2-8 "South Posodena, Cali. | 


onsuonas Cot 


IN SPARE TIME— 
PICTURE 
CHART 


memoor Sa 


LEARN ® = 
CARTOONIN 


DEPRESSION PROOF? 


Can you lose employment because of depression, business fail- 
ure Or old age? Learn watchmaking, the mechanical profes- 
sion called ““depression-proof for trained men” by impartial 
national authorities. Old age brings increased respect rather 
than insecurity. Study veteran training approved courses in 
watch and clock repair, jewelry engraving, chronograph re- 

pped watchmaking school. 


WESTERN PENNSYLVANIA 


HOROLOGICAL INSTITUTE 


Desk 39, Chamber of Commerce Bids, Pitsbor 


| 


4 ELECTRICAL 
4 APPLIANCE | 
EPAIRING | 


SECURITY—INDEPENDENCE P 
WORK SHORT HOURS 


There are millions of electrical equipment units in 
daily use . . . in factories, homes, office buildings 
and on farms. Skilled electrical’ technicians are 
needed to keep this equipment in good running con- 
dition, Learn at home in spare time. ts 
You can now BE TRAINED to fill this BIG NEED, Xo gon't_ need cluboe 
... a need that grows day by day because of new — sive equipment to be a 
electrical inventions for home and factory. Sycegentul repaicman. 
fork as many hours. at 
ih, ‘The Hlectr 
ce Technician 
oss! 


If you are mechanically inclined, can hold and use you 
tools, we can give you the training and time-saving 
kits that will enable you w .. . Command More 
Money At Work ... A Better Paying Job Elsewhere 
«+. Or A Business Of Your Own! 

The ELECTRONIC KIT, a multi-purpose trouble 
detector, and other valuable Shop Method Training 
Kits are sent to you! All instruction material is often charged for mak- 
written in simple, _easy-to-understand ing ordinaty repairs. We 
chock full of hundreds of detailed photos show you how wo repair 
ings. Used by servicemen the country over. a oa 


Cleaners, 
We show you how to quickly locate the trouble, how 

to fix it and what to charge. ALSO, how to solicit 

business and keep business coming to you, 


Get Full Facts on how you can get this training at 


handicap. Work is light, 
FREE BOOK pleasant and) PROFIT 


ABLE. 


CHRISTY TRADES SCHOOL, DEPT, D-8501 H 
1432 N. Redsls Aver Chcoge 25, I 

Geoctemen: 

Ficise" rush, me. FREE ILLUSTRATED BOOK with full 
facie about “Ametica's fastest growing adancy 20d apecil 
foam for paying iter frm earnings 1 

B Name Age 1 
: Address. Ly 


1c. Zoe State 
ae eee ee ee ee 
sanvany 1950 29 


ME-in 


arut? © 


5 
YES—you may be ina ; 
rut—just getting by—and not fully realizing it, 


Every day you stay in that rut you "dig deeper™ 
—make it harder and harder to get out 

‘So today while you think of it, take stock of 
yourself—are you getting ahead as fast as you 
Should—are you satisfied ro go along in a small 
job at small pay the rest of your life? 

Hundreds of thousands of our students have 


nd happiness that success brings--perhaps We 
Gia help yon 

Bete iavestigate—the coupon below is for your 
convenience. just check the field of Jour Chace 
tnd well send you without obligation full infor: 
fnation on that eld-the requivements and oppor 
Tunites—plus “Ten Years’ Promotion in One — 
1 book which has helped many men, 

"Take the frst step to get-out Of that rut—make 
smote money-—get 4 beter job 


LASALLE Extension University 
A Correspondence Institution 

ANT S. Dearborn St., Dept. 183-R, Chicago 5, Ill. 
If Lam io a tut, 1 don't want to stayin i. Please send 
fe yout fice it-pane booklet on the field Thawe marked 
Below and full taformation about your spare-tme tine 
ing. 

Higher Accountancy 9 Business Ma 
Bebis Coaching 87 


won promotion and more money-—and the presige 
h 


att 
Fave: Li" Bearee 
Sateamaaship 


Zone... Sete 


City. 
ENGINEERING 2 monres 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL, CIVIL, ELECTRICAL, MECHAN- 
TEAL ond RADIO ENGINEERING’ including Television). 


ch Year-~continuous oper’ 
Hon. ‘New terms start quarterly. Many 
major part of thelr college expenses in thi 

Low tuition, Competent instruction._T? 
practical programm. Modern laboratory” fa 
Rew physics nb. and modernized wind 
ted fastruction emphasized 

proved for Veterans. Engineering preparatory courses, 

ta from. a8 states and 21 for ‘ 

‘Sune, "September, 


_—————- SEND COUPON Topay.—————. 


INDIANA TECHNICAL COLLEGE | | 
! 


610 E. Washington Boulevard 
Fort Wayne 2, Indian 
Pt 


30 rorutar science 


\ Brings Rare Sights 
Close to Your Eyes 


SEE JUPITER! 
RINGS OF SATURN! 
SHOOTING STARS! 
genuine Astronomers 


fates it for 43.98 
ORDER BY MAIL AND SAVEi 


SEND NO MONEY—Use 10 


3327 Madison St 'Beot. PE 


SALESMEN WANTED! 
Sed name. adres 


Prottat 
on penny or 
particulars cod bow so get your 
VAGU-MATIC CO, 7617~ 1555 W. State St, WAUWATOSA, WIS. 


4 


. And to think they used to call me 


~ORINNY/ 


Give Me 15 Minutes A Day 
And I'll Give You ANEW BODY j; 


EOPLE used to laugh at my skinny, 97 Ib. body. I was 
so embarrassed at my weakling build that I was ashamed 
to strip for sports or for a swim. Girls snickered and made 
fun of me behind my back. THEN I discovered my mar- 
# velous new muscle-building system—“Dynamic Tension.” 
And it turned me into such a complete specimen of MAD 
HOOD that today I hold the title “THE WORLD'S MOST 
PERFECTLY DEVELOPED MAN.” 


That's how 1 traded in my “bag of bones” for a barrel 
of muscle! And I felt so much better, so much on top of 
the world in my big, new, husky body, that 1 decided to 


devote my whole life to helping other fellows change them- 
- selves into “perfectly developed men. 
When you look in the mirror and see and let others walk off with the prete 
) once Tesiia’” te GET RESULTS! 5 beihy daa tater manna 
tierce Nie olen tes Wek Wes 
Seehdlme ane! sraheal seaweeds Foc mey 
tell me where you want handsome. pow- ard bed body: ch it increase and 
erful muscles. “Are you fat and flabby? multiply into ea 
tidy? lly Jato a <I Me 
Babar a eie? Ac StS Gut TIVE MOS: [Gnantes-arcas, pore tn, H 
| Steemtesesoet ee wxanwy. | 
[Fiat the proof that your system of “Dy. | 
FREE BOOK 1 ani aie iy ETE eh | 
Mail the coupon right now for. full i Sinemet el et ae ae | 
ate ars ge ef eee ee 
eae et ee f a 
Strength.” Tells all about my "“Dy- i 1 
namic ‘Tension method. Shows ac- | Name Re. 1 
And it's FRI Send for your copy I 
today. Mail the coupon to me person 1 1 
ay. CHARLES “ATLAS, Dept tt, i i 
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Become an ELECTRICAL 
ENGINEER 


Major in Electronics or Power 
..» B.S. Degree in 36 Months 


‘The Electrical Engineering course offered by 
this non-profit, well-equipped Technical Insti- 
tute and College is world-famous, Here you can 
earn your Bachelor of Science Degree in 36 
months of continuous study. You get both prac- 
tical, specialized training and a solid educa- 
tional background in the basic sciences and 
Electrical Engineering. And, under the con- 
centric curriculum, you become a certified 
Electro Technician’ or Electronics Technician 
in 12 months, 


Radio-Television 
Technicians ae neca- 


ed in America’s fastest grow- 
ing industry. This certificate 
can be yours in 18 months. All 
technician courses are credited 
toward the B.S. Degree. 
military or aca 
demtc training evaluated for 
advanced credit. Preparatory 
cour 10 available, 


Choose the Course That 
Interests You Most 
SERVICE 


Practical 


Faculty of 85 specialists. 
Over 1500 currently enrolled. 


‘April, July, Oct, Jon, "Your Career" 


MILWAUKEE —s— 


SCHaaL of ENGINEERING] 

Pounded 1903 

T Mnwauxee scwoot or encincenin 
Bunt’ Pactso, Ne Broadway a 


whee, Wis. 


ested In (course) 
1 
| 
| 


EF hick if Word War tt Veteran 


pees 


[| Se oa 


92 porutar science 


$ie:i3 ess.18 *: 


‘Fike se towest Cont” 
ADJUSTED “ALL-PURPO: 


MILITARY “AMAA” evar, 30.mox: (Su 
ar Ses oe Tae 


T tuscan in 
futures ‘Train at home. tn 
ovate time, Pree Cateog. Extablabed i yeare 


THEATRE INSTITUTE, 385 Woshington S1., Elmira, New York 


maduates 


See 


Heblg PUSINESS UNIVERSITY AND 
che EXTENSION SCHOOL 


every ‘branch from. Plate to. Porc 
‘which prepares you to. work for Dentists af 
Stare your own ‘business. Individual instru 

tical training in ay oF night school, No books 
Catalog upon real 


une 52-95 pet 
“NORTH EAST SALES 6: 


3 pats 
MO MARKET SE. Bape PE 6 ROWAN, M.3 


YOU CAN GET 


KEEP ALL 
EQUIPMENT 


RADIO-TELEVISION TRAINING SCHOOL 
5100 $0, VERMONT AVE, 10S ANGELES 37, CALI U.S.A 
ESTABLISHED 1922 — 27 YEARS AGO 


oe 
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Have Fun—Beautify Your Home— 
Make Lovely Gifts, Extra Money Too 


‘Bock of Indoor Hobbies” (490 bis pages, 200 pictures 
{ells how to reed tropical fish: keep feathered pets 
5; billfolds; plastic jewel 
her, pewter, plastic 


‘Coupon, iP 04 the “Boat 


Some FREE EXAMI- 
NATION Ofte Or— 
“Hoge ; 


© RAS wee 


Sa 


GET INTO THIS 
BIG PAY FIELD 


Over 20 Million 
Refrigerators Need 
Service and Repairs 


REFRIGERATION 


7 Biggest Opportunity 
Made Easy! io\nonr veces 
NEW PRINTING—ALMOST 1000 PAGES 

408 Pictures—17 Diagrams in Colors Makes All Refrig- 

Str Saves Malntnsne,Repars Single ss RS. 


Miliions of refrigerators need service and repairs 
ick 


‘ofthis new prone 
mart your own service business. This book 
lp you make money anywhere. Thousands of cones 
fave been. sold. Used by trade schools, Tanufacturers 
{raining programs and U, §. Army. Sail coupon, Send 
3B, Wwill send C.0.D. Money back In'S days it 

Ket now—thie may be the opportunity you 
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IF | Send YOU 


THIS FINE SUIT 
Will You Wear It 
and Show It to Friends? 


io Experience New 
tisine Canvassing 
Sucee 


WATIONAC ScHOOL OF MEAT CUTTING, 


Lean CARPENTRY 
BRICK LAYING 


soe wren 
Pee re ee: 
rego setae urea 


section THU: EVE 


eee ou eS ae eave 
reepre = 
pea +3 grep 


NOW—Get the INSIDE TRADE FACTS on 


HOUSE CONSTRUCTION DETAILS 


Save Money and Time—Get Better Construction— 
with these Professional Methods 


Here, at last, is an exact working guide on every 
detail of house construction from foundation to 
finish, Tells you dimensions, materials, processes, 
step-by-step working methods. Hundreds of 
scale drawings and photographs make every step 
easy to follow, Can be used for alterations in a 
set of stock plans, for making additions or 
changes in a building, or for complete con- 


Every Step in House Construction 
Explained and Illustrated: 


Excavations * Footings and drainage 
+ Foundation forms * Sills + Girders 
+ Joists + Sub-flooring * Exterior wall 
friming * Interior wall framing + 
Ceiling’ joists + Gable roof + Hip \e 
roof * Gambrel roof * Dormers * . 


Siding and shingling * Cornices + 
Porches * Exterior walls of wood 
+ Exterior walls of brick + Interior 
walls finished in plaster, in plywood 
+ Wall panels + Mouldings for inte- 
rior trim * Stair construction * Win- 
dows * Sash details + Window fram- 
ing details + Doors and door trim + 
Hardware used in dwellings * Closets, 
shelves, built-in equipment * Break- 
fast alcove * Sewing room * Flooring 
* Chimneys and fireplaces + Mantels 
and seats * Outdoor fireplaces + Scaf- 
folds + Garages * Electric wiring * 
Insulation + Arches and gates + Lat 
tice porch, lattice trellis + Garden 
benches, tables + Swings and other 
garden ‘furniture 

Log cabins, camps, cottages + Barns 
+ Feeders and nests + Rabbit hutch + 
Septic tank + Painting and finishing 
+ Heating systems * Air conditioning 
systems + Prefabricated houses * Use- 
ful information for home builders in- 
cluding architectural styles and data 
on modern building materials. 

INDEXED. 1500 ILLUSTRATIONS. 

313 PAGES, SIZE 8% x 11. FULLY 


Details.” 


HE save! Send $4.30 with this coupon and we will pay postage, Same 
| o return and refund privilege. sii ae 


struction of a dwelling. Conforms with modern 
practice and building regulations in all parts of 
the country. A book you will refer to for years! 
The professional guidance you get on even a 
single house construction detail can repay you a 
handred times tbe small cost of this ‘wonderful 
volume! Send for free-examination copy today. 
Mail coupon below. 


SEND NO MONEy, 


Examine 
10 DAYS FREE 


You don't risk a penny to 
find out how valuable House 
Construction Details” can be 
to you, Just mail coupon, 
See for yourself how you 
et clear, professional guid- 
ance on ‘every building de- 
tail, Then either send only 
$4.50 (plus postage) in 
full payment, or return 
the book and owe noth- 
} ing. Mail free-exami- 
nation coupon NO 


50 Church Sereet, New York 7, N.Y. 
Picket fences + Send for 10 DAYS’ FREE EXAMINATION, “House Constructio 


I will either return it in 10 days and owe nothing, or send 
B only $4.50 (pls shipping charges) in fll perment 
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vs 180 ff 


EARN MORE tn 
DRAFTING 


STEADY 
EMPLOYMENT | 
° 
MORE OPPORTUNITIES, 
FOR PROMOTION 


“Al, 


Here I am at work making good money as a draftsman. 
oupon to Chicago Tech for that Free 


ie to hips 
LEARN IN SPARE TIME—AT HOME! 


(or at the College in Chicago) 


A few hours of pleasant home study every week—that's 
resent job. All the tools 
fed. With Chicago Teeh's 


nterference with Your 


43 
‘quickly for good po 


FREE INFORMATION—SEND COUPON 
Bear 2 dan one cts ee | 
ea Re Si 

i SP oa nes 


TEs 
Tater, 


funities in DRAFTING 


Name Age... 


FOR EVERY 
OUTDOORSMAN! 


Protects face, ears, chin against 
rain, snow, aloet, hal, sand, dst’ 
‘Made of warm, double-thick white 
loth. Ala in O.D, 


lined blue wo 
rubberized a 
and women alike! Fits any size! 

check or money 
ck guarentee! 


‘WINTER PROTEXION COMPANY 
Dept. [7 Box 387, Baltimore, Md. 
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se. For men 


Car Owners! Moot Master Glaze—the sensation 
Taster for new and used ears! Not a wax—not an oll polish 
<not a paint!—nothing that “smears” over the surface. 

MASTER GLAZE is a unique discovery —a creamy liquid 
—quick and easy to apply! Gives a hard, 


luster-—beantifal, spark F 
Nant! Doesn't fingeer-mark-—doesn't smear! 
‘A'match box full wlazes gn entirecar. Seals 
EREE NOTHING LIKE IT! 


EE SAMPL 


Just send your name and address to 
MASTER GLAZE CO., 720-083 W, Harwood Ave., Milwaukee, WIS, 


Prepare in spare time. Practical basic 


training. Long-established school. Send for free 
foooklet, “Opportunities in Modern Photography” and 
particulars. Sent postage prepaid. No obligation, * 


AMERICAN SCHOOL OF PHOTOGRAPHY 
1315 5, Michigan Avenue, Dept. 1361 Chicaxo 5, 


By 4 £ S VOCATIONAL WELDING SCHOOL 
2212 €, 63rd Street, Oot, Pst, chicas 


FOR A BRIGHTER FUTURE 


Study at a modern, well-equipped school 


ynder, skilled, ‘Approved for 
KERPEL SCHOOL OF DENTAL TECHNOLOGY 
1820 Seventh St. N. W., Washington 1, D.C. 


professional teachers. 


1 MADE 


$14 per DAY 


While still learning! 


1 MADE 


$800in 3 MONTHS 


While taking your course! 


i? OR FULL TIME. Want a good-paying business—: 
job in a fast-growing industry? Learn electrical appl 
‘ance repair and service. I will teach you this interesting, 
good-paying business. The EASY ste 
study method, taught by PTS, prepar: 
reap lush profits to be made in this unlimited field. Have 
YOUR OWN BUSINESS-—spare or full time—prepare 
for one of the many openings for trained men. 


ACTNOW. Millionsof newappliances in homes—millions 
of new homes being wired for electricity assures hun- 
dreds of customers in nearly every neighborhood. 


EASY TOLEARN, Men of all ages, yes, even themanof 69 
can get into this ever expanding field—a business well 
suited to men who like to use their hands—a REAL 
OPPORTUNITY for the practical man who is not happy 
+ in his present job. Get started NOW—send for FREE 
BOOK giving all details. 

OPEN YOUR OWN SHOP 
ou enroll, Tend you my $ 
How To Open Your O ed LM 


Business" at no extra cost. PTS|/ PLAN FOR 


training is more than a home study YOUR 


P repair 
and service. Tt gives you the “iknow 
] Mae GROA TS feration'of your shoy trom m business stance SUCCESS 


point: What to charge, how to get customers 
possible is done to start you on the road to success. 


EARN WHILE YOU LEARN. You can actually start earn- 
ing before your course is finished. I send you your first | Detells of My Plan 


lesson showing you easy Tbe done in your | Fer Your Succ 
SPARE TIME AT HOME. Remember, one good repair 


job will pay for the cost of your course-NOBIGOVER- | SEND FOR 


HEAD needed. Start in your garage, basement, attic THIS 
or spare room. When you are ready to expand, I will 


give you the benefit of my advice and experience. FREE BOOK 
WE TEACH YOU: MAIL THIS COUPON TODAY 
ena eicki H. T. ARMSTRONG 


Washing Machines, Vacuum 
Cn eerie PACIFIC TRAINING SCHOOLS L 
electric), Auto electricity, Irons, 7219 So. Broadway, Dept. $-501, Los Angeles 3, Cal 1 
PEO MEO EMER Dear Sirs: Please send me, without obligation, your free 
Units, Flourescent Lights, Elec- booklet and complete details. 1 
tric Shavers, Refrigeration, Name: H 
House Wiring ee ' 
AT HOME IN YOUR “i i 
SPARE TIME OR FULL TIME bald Zone—State 
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OILBURNER 


INFORMATION IN A HANDY FORM 
4usT ouT! AUDELS OIL BURNER GUIDE 
practical, concise 
384 poges~31 Chap- 
ters ~ 321 Diagrams and Illus 
trations ~ covering Domestic 
‘and Industrial Oil Burners. 


New from Cover to Cover, for 


of automatic control systems. 
PRICE $1 POSTPAID 

information for yours 

Mail coupon today. No 


A POCKET 


GaMPANON oa a ere 
Tove auestioks! AKIO SEE T 


/. 23rd St.,New York10,N.¥.. 


I) WATCHMAKING 


ete 
rams> Have as your goal a 
STORE OF YOUR OWN 


In California—intensive, practical training 
Award of Graduation, 
School of Watchmaking. 
Accredited by United Horological Association 
of Americ Veterans and Non- 


and REPAIRING | 


ime employment and housing | 
assistance, Our catalog will interest you. Sent 
No obligation. 


MAIL COUPON 


3B POPULAR sciENCE 


© 17 New Models 
© Improved Design—Skifts 
Inboards—Soil Boats 


© Outboards 
© Tredronie Rocers—Cruisers 
to 16 ft—Exclusive Features. 


MARINE MART-DEPT.25 -BUFFALO 7, N.Y, 


“STATE COLLEGE 


Bs. Civil, Blect., Mech., Chem., Aero, Radio 
and ‘elev. Engineering; Bus, Adm,, 
DEGREE IN. Acct. Visit campus, see well equipped 
27 MONTHS abs. Low cost. Prep. courses, Pei 
Founded 1884 sonallzed instruction. Grads, sticcess- 
WORLD-WIDE ful. Enter Jan., March, June, Sept. Cé 
ENROLLMENT 510 College Ave., Angola, Ind. 
Trained Men Get the Better Jobs 


PRACTICAL SHOP TRAINING 


in OTIVE MECHANICS 
ENDER REBUILDING 


ATLANTA MOTIVE TRADES INSTITUTE 
te Seto duction of Pre Troe Soe 


How to Make Money witl 
; Simple Cartoons’ 


A book everyone who tikes to 
‘bare, Tt is fw: bo bilestion, 
‘imp are 


Cx 
Boot. 1980 


lensant Mill, Ohio 


‘Bvorough basis spare tsne Home play Stee 
lays pola foundation. It you have the aptitude 
{bf this type of work: send for FREE Booklet, 
“Opportunities in Commerciai Baking 


No musical knowledge needed, Piano tuners in great 
Gemand everywhere. Train under experts, Learn with 
Dhonograph recordings in 30 days. We furnish re 
fordings. instruction books and. profeasional. tools 
(including record player if needed). We show you 
how to line up part or Tull time work for big earn- 
Ings. ‘Send for FREE literature todey 
CAPITOL City TUNING SCHOOL 

Dept. 133129 E. Michigan Ave., Lansing 16, Mich. 


4 


\ They Never KnewZ 
It Was SO EASY To Play 


Thovsenae Fa Now Play Popular Songs 


Who Didn’t Know a Note of Music Before 
" You, too, can learn your favorite A 


instrument at home, without 
a teacher, this quick, 
easy, money-saving way 


(THINK of the fun YOU are missing! ‘The popularity, friend- 
ship, good times! Why? Because you think it’s hard to learn 
You have an idea that it's a slow, tedious task, with lots 
ng drills and exercises 
's not the twentieth-century way! Surely you've heard 
How people all over the world have learned to play 
ethod so simple a child can understand it—so fascinating 
it's like playing ne. Imagine carn without a 
he are time at home=at a cost of only a few 
m by the famous print-and-picture method 
every position, every moye before your eyes in big, clear illus 
ations. You CAN'T go wrong! And best of all, you start play- 
ing real tunes almost at once, from Sipe icdos seat ee ws fo 
ory Bn 4 romance. “The person who ‘can 
No needless, old-fashiones! “scales Shusical’ incgrument is always sure of @ 
exercises. No confused, perplex- Welcome,” Why not let musle open ip 
ing study. You learn to play by play- poise ole Be] one aH ae 
ing. It thrilling, exciting, faspiringt eezpected plnmare and prot fe 
No wonder hundreds of thousands nazingly easy 0 Tear 
of people have taken up music this 
easy way. No wonder enthusiastic 


Tetiers like those reproduced here Send for FREE Booklet and 
from all over the world! Pilon abd. Pitore Seale 


wonder- 
‘works, 


write. Do lt now! Sand ‘year, 


U. S. SCHOOL OF MUSIC 
81 Brunswick Bldg. 
New York 10, N. Y. 


How to 
Mace at Home” ‘No slat 
will call —decide ior. yourselt 
Whether you want to play" this 
easy wa 

eee eee eee eee 


HY. s. scHooL oF music 
81 Brunswick Bldg., New York 10, N.Y. 
Wm interested In music stad particulary the tngtrument 
indicated below. Please send me" your free oaklet, "How 1 
ithe free Prin and etre Sai 


Hed Orean Medea 
Banie 


Well Worth Money. “rhe course ix Invited to Parties. etore 1 took 
fully seit explanatory, When one Ix sour course T-dida't Hoow ene ote 
bed with it there Je little one f music ‘Then three months later 
“arn It worth, the Lostarted qo play Yor dances. Ise 
bellere you hare been iovited fo many parties Tae 
‘onthe market to- course is easy and. interesting 
Clarksburg, W.Va. "Mt M., Vancourer. B.C. 


‘Actual puplls" names on request. Pictures by Professional models ‘SAVE 2e—Stiek coupon on pensy postcard 
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DRAFTING 


It's EASY to learn 
RAFTING 
Ina fow short weoks with 
El SIMPLIFIED 
INING AND COACHING 


money troubiesthiey 
Cer wil teach you EASILY wad QUICKLY in your 
hdme, and wil help You get a Job! You wet Brox 

7 i instruments. and. complete 

equipment at_no extra cost 


Se i, MAIL COUPON NOW 


Here's How CREI Prepares You for a 
Peetcniioeal Career with Industry-Recognized 
i in a Minimum of Time 


TELEVISION 


RADIO - ELECTRONICS ENGINEERING 


Gass of CRET residence are preferred 


industry because of th 19 and ability. 
This recognition is. the reas  CREI men 
quickly find good Jobe, "With rs of practical 
technical felds, 
ern anc 
shops and equipment, 
‘epted twice monthly and each 
may advance as rapidly as he is capable. 
course with of alized cour 
of 20 months to complete, CREI is recognized as 
of the country’s leading 
technical institutes. Its 
work is of college level. It 
i prepares. the young man 
Tg fora good job in industry 
yg in'a' minimum of time, 
Approved 


APET OU TRARIO ERCINEER a INS TITOTE 
Mail coupon for Free Catalog 


40 rorutar science 


Learn to MOUNT 


Birds. 


FUN-FASCINATION 
PROFITS — IN SPARE TIME 


SHORT CUT 


MAKE MONEY IN 


BOR 


LAND $s CAPI NG 
soe 


{NATIONAL LANDSCAPE INSTITUTE 


WATCHMAK 


Get practical training at the only school in Chicago, accredited 
‘by the Horological Institute of America 


SAVE YOUR- winter eve 
SELF UP TO 
A GOOD $65.00... 


¢ oy the Secs Bee 


je a Watchmaker—Be In 


UA. 

Day and Evening Classes—Approved for Veterans 

CHICAGO INSTITUTE OF WATCHMAKING 
Lake Street Dept. PS-1 Chicago, 


BUILD YOUR OWN 


i) POWER MOWER 
oe" 


USE 
these tong 


a4 

ings gmake 
{hat Iaborsaviog power lawn 
mone oar 
iow ook tells how 

in oor own wor 
rection sre 


Privilege if not satisfied. Send 
2 quarter today to 
ROYAL MFG. CO. 


Dept. AIS, 1205 Charlotte St. 
Kanses City 6, Misvori 


~ WHICH OF THESE gacecendttéy 


INTERESTS Ha; MOST? 


Accounting 

ir Conditioning 
A tecture & Building 
eetive EngineeriNS 


Electrical Engines 
Electricity—Practical 


Electronics, 


rT 
Machine 


Priv 
Radio Operati 
Railway Training 


Industrial 

In Schoo! Courses 
‘Shop Operations 
neering 


. . . In Job Competition 
Where Do You Stand? 


Specialized Training Will Help You to 
GET AHEAD and STAY AHEAD! 


© Have you notices that more and more the important, good-pay jobs are held by those 
who have had specialized training? Have you realized that Uncle Sam has turned out 
technically trained men by the thousands? Do you know that competition for jobs and 
promotions is strong now and will continue to grow stronger? Where do you stand now? 
Where will you stand two, three, five years from now? Can you keep up with job and 


promotion competition? 


For more than 50 years we 
have trained men, in spare 
time at home, for better jobs 
++. higher pay . .. brighter fu- 
tures. We can do the same for 
you, Right now choose the job 
you want and prepare for it. 
Or if you are in work you like 
best, start training for quicker 
promotion, Then check that 
subject on coupon, add your 
name and address and mail it 
at once and we will send full 
details on our training plan. 


AMERICAN SCHOOL 


el at 58th Street, Chicago 37 I 


Dept, G-146, Dr 


oME = STUDY TRAINING SINCE 1897 
Qeee enn n ee 
id Take This First Easy Step 


CHECK, CLIP AND MAIL COUPON NOW 


AMERICAN SCHOOL, Dept. G-146, Drexel at 58th, Chicago 27, 


Without obligation. Pease send FREE and portpaid, bulletin ‘and 
bject checked eae ete 


Accounting 


ODratuing and Desten 
fen and Women 


PRACTICAL, EFFECTIVE 


ot 
Better Foret 
Machine ‘Sh 
‘Operations 


Pattern Drafting 


Resiness Menment 
RES ‘Trainine 
Name. ++ Occupation 
Adaress 


tty. 
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New, Quick, Easy Way To 
Srowing Hobby 


New fide to OL PAINTING males it easy to paint land- 
scapes, trees, shadows, sunlight, reflections on water, 
‘ete, "Amaze friends. Create lovely gifts. Decorate your home. 
Stake extra Income; jet stores extibit, sell pictures. for 30% 


fioney On materials. How to use wet and dry paints: mix and 
Use colors. thinners, driers: create moods In’ pletures: draw 
‘compositions before painting: choose subjects: special ‘eff 


Mr Book 
1327 Wewt 4st 5, 


SECURE YOUR ‘aa 
3 TRADES in 1 CAREER 


WATCHMAKING 
. 


JEWELRY — 
‘STONE SETTING 


Each Trade can be a full-time job; together they 
ossure numerous high paying opportunities, or a 
business of your own. Profit by the Nationally 
Recognized Training Methods of the Kansas 
City School of Watchmaking. Enrollments now 
available. 

CLIP AND MAIL THIS COUPON TODAY 


KANSAS CITY SCHOOL OF WATCHMAKING 
Admiral & Tracy, Kanses City 6, Missouri 


Please vend me, without obi te information 
‘on Haining in the above courses. 


Nome. _— = 
Street 


cin, Stote 
| Cheek if Veteran. 


42 PoruiaR science 


STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions. insure 
larger" earnings, and are Digger successes, In business and 
Buble lite. Opportunities NOW greater than ever before 
Bend tor our Catalor. 


ARTS and SCIENCES 
Courses in. Philosophy: Education: Letters: Public Health 
Hdical sdhapradence: Perchology: Sociology: Phyater: Chem 


‘Science: Theol nee and Com: 
ithemnaties: Statistics; Agriculture 


ENGINEERING 


Somsiets, Profeniona) Law Course, Includes 18 Hornbrook 
Slloge grade textbooks. Courses also in Commercial 
Haw: Patent Law and Medical Jurisprudence 


MeKinley- Roosevelt Incorporate 


-AB.Sheridan Rd.,Chicages0, Ik, 


ANY BOOK IN PRINT 


t_ 300,000 book lovers, Free 
W you write now=teday! 


vow SERRE T SESS COMER, 


> Lira 


# Foscineting Hobby! « Profitable Business! 


(LD wrecang' in tie wide open fad. 
GUBERT & COMPANY, E40-A WEST IVY ST., SAN DIEGO 1, CALIF, 


COMMERCIAL TRADES” GRADUATE! 
THE BETTER JOBS by 


Electricity 
Service, Main 


200 South zoth St. 


= Pave man bouts 


ST Rapa 
ie 


~ Now AnyAUTO REPAIR JOB 
Can Bea Push-Over Leer torloul 


IN LESS TIME—WITH LESS 
WORK—AND MORE PROFITS! 


JN OW. tackle anything from carburetor to 
rear end on ANY car built from 1935 
thru 1949. And fix it quick, easy, right the 
FIRST time! Just look up make, model, 
and job in quick index of MoToR's brand- 
AUTO REPAIR MANUAL. Clear, illustrated 
instructions lead you step by step all the way. 
ONLY Manual of Its Kind ! 


mut the whole 
ig. 795-page book. 

‘Contains 200,000 service, repair, tune-up 
33,000 esent ‘More 


1 Earn More Money! 
COVERS ANY CAR Tt MoToR’s Manual males ts 
BUILT SINCE 1935! 

wntin Graben prestige and more 


usable helpful guid. 


Chrysler 

Cord 

Crostey 

Desoto ‘and. thousands 

Dadee ‘of ‘successful auto-repairmen. Now YOU 

ean try it FREE~for 7 Learn fi 

Packard [ hand how it can pay for itself the first few 
Pierce | times you use 


SEND NO MONEY 
coupon below — without money! 
When your book arrives — make it show 
's got! Unless you agree i 


Same FREE Offer 
‘on MoToR’s 
TRUCK MANUAL 


‘MoToR BOOK DEPT. 


1 


Just 2 of the Many 
Letters of Prais 


loTOR's Mat 


paid for ts 


Beak 24, 250 West 55th St. New York 19, MY. 
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pucermees «| 


YOU 
can | 


acquire | 
NIGHTS AT HOME! 


LAI LL.B. DEGREE 


LaSallo's famous Law Library—used as refer 
in many Law libraries and Law offices— 
enabled thousands to master Law sur- 

hours at home, for busi- 


leading pro! 
basio field 
plified m: 

‘You adv 


¢ questions about Law and its value 
, and telling how LaSalle Law graduates 

ing rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
417 5. Dearborn St. Dept. 183-L Chicago 5, ILL. 


without 
Name 
Sire. 


City, Zone & Stte. 


“ie RADIO, TELEVISION 


ELECTRONICS. Master ALL Phases 


ake "and se 


‘APPROVED 
For VETS 


Figueroa Street 
Los Angeles 37, California 


AM POPULAR SCIENCE 


OUR GUARANTEE 
ES must make 
We WitL 


Tube Given With Each Tire 
EVERYONE TAKE 10% DISCOUNT 
ON ALL TIRES 


i : “RAISE HAMSTERS 


PD) The new wonder animals from Syria, 
Often called Toy Bears. Delightful pets, 
Everyone wants them. Laboratories need 
thousands. Clean, odorless. Raise any- 
where. A profitable and interesting hobby 

business, We furnish breeders and instruct 

tions. Write today for free book. 


FREE TRIAL 


Here's your chance, if you dream of 
becoming an illustrator or commercial 


artist. An easy-to-try way to win FREE 
art training! 


You'll find out if you have real art talent, 
too, as our instructors will send you their 
comments on your work, if your drawing 
shows promise! Trained illustrators and 
artists now making big money. Find out 
now if YOU have profitable art talent. 


You've nothing to lose—everything to gain. 
Start your drawing now. Mail it today. 


HERE'S ALL YOU DO. Just trace wheels 
and chassis same size as here. Then draw 
a body of your own design. Any model 
or style. Use pencil or pen. 


Amateurs only. Our students not eligible. 
drawings returned. Drawings must be rece 
by Feb. 28, '50. Winners notified. For list 
winners send stamped, self-addressed envelope. 


No 


QU | nee 
ched drawing in H 

<4 Please one on tas 1 
‘e : : 
1 


NAME ————__. 
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Piles May Lead to 
Chronic Ailments 


FREE BOOK—Explains the 
Causes and Effects 


PLASTIC 
MANUAL 


lou 


BRAND NEW SUCCESS SECRETS 


asi is a Plastics 
I that gets right 
usiness, Explains 
I kinds of things with 
, lately perfected Liquid 
towers, ‘poston, shel 
eal flowers, photos, shells, 
uutterflies, coins, medals, spec- 
mens; how t make tiles, 
rays, jewelry, coasters, paper 
ights, Or create lamp bases, 
ulle holders, desk sets, etc: 
10 plastize baby shoes and 
ke striking silhouette pro- 
Dlaaues, No end of thinus 
re possible. 


Get the 6-POINT 
SUCCESS PLAN 


jut this book tells more. Also 
ontains valuable, Su 
rets and proved 6.1 
ess plan for starting a plas- 
ics business of your own. See 
ow 10 begin, how to grow. 
do like John’ Zack of Chat. 
m, N. J. He writes: “I sold 

things I made at such a 
ndsome profit that I have 
cided (go into manufac- 
uring", Many others are also 
ving fine success. 


EASY TO START 


cart, making things the very 
ist day, But first, get this big, 
jew, fact-ful Manual, com: 
ined “with an amazing Home 
juceess Plan. No. special tools, 
sustiegcrece: pmDEALERS 
jundreds succeeding. Every step . 
xplained in this big, new fact Many Dealers 
ntl photo book. Send 25c today are now handling 
“Plastics Manual—A Success Oastolite:Inquir- 


lan for You.” 
ies welcomed 
The CASTOLITE CO. from financially 


Dept. A-2 seek ongren 
Noodstock Mlinois responsible fir 


No, obligation. Write to Thornton & Minor Clinic, 
Suite 149, $11 E. Linwood, Kansas City 3, Mo. 


Build Your Own 
TELEVISION TOWER 


ACCORDION MART 


Offers Outstanding Bargains 
ux, outright oF on rental plan, New and 


A REAL SURE-FIRE SELLER! 
THUGS AND THIEVES BEWARE! 


ear gas pencil gun which diac smothering. low 
Hate the’ 


‘Not 
Dept. DSO St. 


do. mlnorn, 
aul 4, Minn. 


ee nn om 


Repair Electrical Appliances and Utilities with the aid of 
THE NEW MODEL 50 


UTILITY TESTER 


A NEW KIND OF INSTRUMENT FOR TESTING ALL 

ELECTRICAL CIRCUITS AND APPLIANCES SUCH AS — 

®@ RANGES @ VACUUM CLEANERS 

©@ SHAVERS @ AIR CONDITIONERS 

© HEATERS © REFRIGERATORS 

©@ IRONERS @ SUN LAMPS 

© WASHERS @ TOASTERS 

© FANS @ WASHING MACHINES 
and MOTORS 

[ae eoneer ese Phage, mmultiph 


THE MODEL 50 UTILITY TESTER: 


@ Will measure the actual current consumption of 
Can wil 


any appliance or utility elt 
measure It while the wnit ie 
Ing will be. direct In 'amp Th 
uutlity may be plugged directly into the front panel 

ceptucle. A ‘special ‘pair of insulated clipend — | 
vis Is Included for motors, etc 


@ Will measure th 
whether: the 
Frequency Is 

© Incorporates a sensitive direct-reading resistance 
range which will accurately n resist 

nomly used in electrical i 

is range 


for shorts and open 
‘Will indicate excessiy 
© ahd a line up to 10 3 
Compact—Measures 314” x 574” x 214" © Wil indicate when a. three phase motor Is running | 
erratically due to.a “blown” fuse, 
#0 7D tape comtieneneattoni Deke epene ae Morbi: © Will test Thermostats under actual working condi- | 
‘© Will accurately check and locate the exact cause of fail-- “ane 
ure in 8 way heat control switches, @ Is the ideal troubleshooter as it will instantly 
locate opens, shorts and grounds. 


Vil cheek fleld colls for opens and shorts. 
SAS sine ‘ a ba im best alt bale, radio. tube Stamenta, pilot aight 
Wil Indicate when one side of an appliance or motor ® lam a including ‘cartridge, screw, ele 

= connected to the line under test is “grounded’ fluorescent bulbs, etc. 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER-NO C.0.D. 


RE YOU BUY! Yeu. you nocd seul no} [ GENERAL ELECTRONIC DISTRIBUTING CO. Fl 
=e fill ary this onige torts ‘and mail it today. Try | 98 PARK PLACE, NEW YORK 7, N. Y. 

the Md 3 for 10 days completely air, re | Pie ene Mate GN Dee a 
mit $13.90, If not, return the instrument—no explana- | To" 31397, att 


tion necessary. 


‘The Model 50 Utility 
Tester comes housed 
in @ round cornered 
molded bakelite case. 
Complete with all test 
Teads and operating 
Instruetions—only . 


Stat 
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BIG BUILDING BOOKS 


12th Edition for 


EXAMINATION 
SEND NO MONEY 


iver subjects 

minke more. money 

Square, root framing, construction, plumbing 
rating and many other subjects AK 
730 ihustrations 


BETTER JOBS—BETTER PAY up. 
A nationwide building boom is in tut EDITION 
fe always open for MEN WH 
‘These Books supply quick, eas 
Hy understood training and handy. perma: 
nee information that helps solve 


learn A Trade NOW! 
PRACTICAL 
SHOP TRAINING! 


In Our Chicago Shops 
(AUTO MECHANICS [[) WELDING—ARC and GAS 
(DIESEL MECHANICS [") MACHINIST 
[JREFRIGERATION —["] PIANO TUNING 
if 


ion 
Low Living Expens 
Established 1982—Day ond Evening Classes 


Also the following Home Study Courses 
COPtAstic REFRIGERATION —_[_] DIESEL 
== CALL IN PERSON OR MAIL THIS AD TOm = 


GREER SHOP TRAINING 


(DeskE) 460 South State st., Chicago 5, 1! 


Age 


4B POPULAR scieNce 


Technical Institute 
Helps Young People Get Ahead 


# Specialized technical training 
Speta ‘wide the door to, well-paid 


Siefelzory sobs in tnauetry. 5000 

Joune men and women have grade 

tis Borton schoof and 

electricity 

‘and mae 

Shine design, structural design and arehivectural drafting. 

Sctomotive service and management’ electric wiring and 

iuaintenance One-year course in professional potouranl:y 

Also preparatory. and evening classes, Approved for vet 
erana ist Fear” Write for catalog 

FRANKLIN TECHNICAL INSTITUTE 
39 Berkeley Street Boston 16, Mars. 


LEARN TO WRITE 


HOW to Make Your Own 
acide een MOLDS 


NERVOUS STOMACH 


[ALLIMIN relieves distressing symptoms of “nervous stomach"’—heovi- 
ing ond colic dve to ges. ALLIMIN 


thos been scientificelly tested by doctors ond found highly effective, 


TO HOME 
PLANNERS 


Homes Pian Book 68 beautiful destent, $4 QQ 
Ait"American ‘Womes-158 tested designs, All 
types BOTH BOOKS FOR 


every AUTO Wins te Know 


A motor vehicle is a machine of many parts, each part designed — 
and constructed for its own special function. 

All good mechanics, like good doctors, should know the working 
theory and operation of each part and understand what causes 
trouble and how to remedy it. 


LET AUDELS AUTO GUIDE SOLVE 
YOUR PROBLEMS 


Every auto mechanic, helper, serviceman and operator can use 
a copy of AUDELS AUTOMOBILE GUIDE. The information it {/ 
gives saves time, money and worry. Highly indorsed by all users. 4 
It presents the whole subject of auto mechanics from A to Z in pl 


repair of modern cars, trucks and buss = 
Guide of 1800 pa: 1500 illustrotions 

H jews, of the wo laietien i senton 7 Days Approval 

@ jobs. Diesel engines, Fluid and Hydra-matic drives fully explained. ‘Step up your own skil! with the tacts and Agures of 


A IT PAYS TO KNOW HOW TO ape Fae 


How to fit pistons—How to locate engine knock—How to fit con- Ree, 
necting rod bearings—How to service main bearings—How to re- Send No Money: Noting to bay powtinaa, 
condition valves—How to time valves—How to adjust lan belts—How CUT HERE _ 
to adjust carburetors & chokes—How to rebuild « clutch—How to oe ca ae 


ersiee eolemnotie faa iaseuhaiiow ere | Mi AIL OR D E ‘R 


AUDEL, Publishers, 


ignition troubl 
How to time ignition—How to “tune up" an engin 


INFORMATION IN A HANDY FORM 


73 INTERESTING CHAPTERS—Reod this portiol list of subjects 
on which practical information is fully given for quick reference 
under the headings as shown below. Ready Reference Index. 


oO ‘AUTO omen 1900 Pages. . 54h 


DIESEL ENGINE MANUAL, 400 Pages 2 
All Parts of an Automobite-Automative Physice—The Gas Engine — WELDERS GUIDE, 400 Pa i 
ine Principies Multl Cylinder jorse PowerAu- MACHINISTS Handy Book, 1600 Pages >< 4 
Engines “stationary Party_Moving Parts Pistons Piston POWER PLANT ENGINEERS Guide, 1300 Pages. 4 
snk Shafts—Valves—Valve Gear—Carms ENGINEERS & FIREMANS EXAMS, S28 Pages. | 
/alve Timing—Cooling Systems—Fuel Feed Sys PUMPS, Hyaraalis lr Comores 4 
Sema—Dual Fucl Feed--Mixture--Carburstors—Carburetor Service— MARINE ENGINEERS Handy Book, 1780 Pages 4 
Automatic Choke Su ENGINEERS & Mechanica Guides (b Book Sel). 12 
! missions Fluid ‘Answers on Practical ENGINEERING, 254 Pages 
A Ready Elatches—Universais and Bropaller Shafts ELECTRIC WIKING DIAGRAMS, 210 Pages 
“The Di hal — Re ELECTRICIANS EXAMINATIONS, 250 Pages 
Reference ‘Axles—Reeai ELECTRICAL DICTIONARY, 9000" Terms. 


Pension—Running G ELECTRIC MOTOR GUIDE, 1000 Pages 
‘Trakes—Wheel_ All 


WANDY BOOK OF ELECTRICITY, 1440 Pages 
Knee Action— 


ELECTRICAL POWER CALCULATIONS, 423 Hs 
RADIOMANS GUIDE, 914 Pages 
brication—Autometive Elec- ELECTRONIC DEVICES, 216 Pages 
Erleity—ignitiom Systeme ELECTRIC LIBRARY, 7000 Pages (12 Bock Sei)’ 1 


H 
| 
1 
1 
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1 
i 
! 
I 
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! 
| 
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1 
1 

1 

2 

a 

4 

2 

‘ 

2 

8 
Plage tent 1 Coils—Dis- lL BURNER GUIDE, 384 Ps 1 
tributors—Automatic §} HOUSE HEATING GUIDE, 1 4 
Contro!—ignition  Timing— CARPENTERS & Builders Guides 4 Book Se). 6 
Generators—Starters—Gen- PLUMBERS & Steamfitiers Guides (4 Book Sel). 6 
6 

2 

H 

6 

4 

1 

4 

1 

1 

2 

H 

4 

4 


erator and Starter Testing— MASONS & Builders Guides (4 Book Set) 

Lighting Systems—Storage 

5: jes—Charging and 
Engines and 


BLUE PRINT READING. 416 Pages 
PAINTERS & DECORATORS MANUAL. 450 Pgs. 
GARDENERS & GROWERS Guides (4 Book Sel 
REFRIGERATION & Air Conditioning, 1280 Pes. 
SHEET METAL WORKERS Handy Book 38 Ps. 
SHEET METAL PATTERN LAYOUTS, 1100 Pas 
AIRCRAFT WORKER, 240 Pa 

MECHANICAL DRAWING GUIDE, 160 
MECHANICAL DRAWING & DESIGN, 4 
MATHEMATICS & CALCULATIONS, 700 Pas 
MECHANICAL Dictionary, 968 Page 
MILLWRIGHTS. & Mechénies Guide, 1200 Pes. 


7 DAYS’ FREE TRIAL 
TO GET THIS ASSISTANCE 
FOR YOURSELF SIMPLY 
FILL IN AND MAIL 
COUPON TODAY. 
COMPLETE 
PAY SyA 


ONLY 
AUDEL, Publishers, 49 W. 23 St., New York 10, N.Y. 
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Learn this 
Profitable 
Profession, 


IN 90 DAYS 
AT HOME 
Money-Making Career Open 
to Men and Women, 18 to 50 


Hundreds me 4.50 make $10 to $20 in 
ie sn Hydro: Therapy 
ron doctor 


hospitals, 


foare time. Leaen thi 
our orn homer throug 
Eame tnutructoga an in 

ok You ean win 
future “curity 


ic, boat Diploma 
37t0" 4) monte 


Begin your taining at once. 


bates Charts & Booklet FREE 


Command Bigger Money! 


STUDY LAW 


STUDY AT HOME for BUSINESS SUCCESS and 
LARGER PERSONAL EARNINGS. 40 years expert 
instruction—over 114,000 students enrolled, LLB 
Degree awarded. All’text material furnished. Easy 
payment plan. Send now for FREE BOOK—"Law and 
Executive Guidance.” It explains the course—how 
you may enroll and the many ways you may profit 
from Law Study. Write TODAY to: 
AMERICAN EXTENSION SCHOOL OF LAW 

Dept. 22:5, 646 N. Michigan Ave, Chicago 11, Il 


New Booklet Fresh Off The Press Tells “How to 


WORK YOUR WAY 
THROUGH COLLEGE” 


Send $1.00 to: P. O. Box 2285, Gardner Sta., St. Louis, Mo. 


EASY TO LEARN CODE 


‘Needed Now 
to @ tothe. Im: 
Wifgn dso" to #340 pe 


WATCH REPAIRING 


be a master watchmaker! 


raduat money—many In business for them- 


fem detting and eng 


OF WATCHMAKING 


CHICAGO SCHOO! 
Dept. 410, 1608 Milwaukee Avenue, Chicago 47, Iilinols 


| 6: Weeks at Home 


— 
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¥s Dept. 2601-A, 55 W. 42 St., New York dling - 


Do We Have to Die? 


HIRTY-NINE years ago in forbidden 

Tibet, behind the highest mountains in the 
world, a young Englishman named Edwin J 
Dingle found the answer to this question. A 
great mystic opened his eyes. A great change 
came over him. He realized the strange power 
that knowledge gives. 


‘That Power, he says, can transform the life 
of anyone. Questions, whatever they are, can 
be answered. The problems of health, death, 
poverty and wrong, can be solved. 


In his own case, he was brought back to 
splendid health. He acquired wealth too, as 
well as world-wide professional recognition. 
‘Thirty-nine years ago, he was sick as a man 
could be and live. Once his coffin was bought. 
Years of almost continuous tropical fevers, 
broken bones, near blindness, privation and 
danger had made a human wreck of him, 
physically and mentally. 


He was about to be sent back to England to 
die, when a strange message came—"They are 
waiting for you in Tibet.” He wants to tell the 
whole world what he learned there, under the 


guidance of the greatest mystic he ever en- 
countered during his 21 years in the Far East. 
He wants everyone to experience the greater 
health and the Power which there came to him. 


Within ten years, he was able to retire to 
this country with a fortune. He had been hon- 
ored by fellowships in the world’s leading geo- 
graphical societies, for his work as a geog- 
rapher. And today, 39 years later, he is still so 
athletic, capable of so much work, so young 
in appearance, it is hard to believe he has lived 
so long. 


As a first step in their progress toward the 
Power that Knowledge gives, Mr. Dingle wants 
to send to readers of this paper a 9,000-word 
treatise. He says the time is here for it to be 
released to the Western World, and offers to 
send it, free of cost or obligation, to sincere 
readers of this notice. For your free copy, ad- 
dress The Institute of Mentalphysics, 213 South 
Hobart Blvd., Dept. L-323, Los Angeles 4, 
Calif. Readers are urged to write promptly as 
only a limited number of the free books have 
been printed. 


CORTINAPHONE 
makes it FUN to Learn 


French-Spanish 
GERMAN - ITALIAN 


BiG, QPrORTUNITIES ana 
B "fogs avait Americas 

can Spek force language. 

Miitions beng spent by gov't and 


Init in rte, Lain Amer 

feu Travel booming iit 
Only 15 Minutes a Day Listen 

Yeneneh, SPANISH Gomun this Record! 

falan tke attr! DRTINAPHONE METHOD, famous tor 

Sear, exces You -BY LISTENING to CORTINA RE 

EORGINGS. Rit in your own nme, relaxed and at exe 
Sent on 5 Days Approval 


THOUSANDS have learned a second language this 
{EASURE und BUSINESS! FREE 


‘aan try It at home for 5 days. NO COST IF NOT 
LIGHTED. Send for free book NOW! 
FRENCH OR SPANISH COU: 
AVAILABLE UNDER G. 1. BILL 
TconTiNa ACADEMY for 63 Years) | 
J Dest taz, “To5.W. 40m st. 

Peace vend meerlthoat stiteation-cvacr free book. I am tn 

‘check language interested in) 
Gi Spanish 


terested 
Gi French 


START 
as high as 
$3,351 Year 


Prepare NOW For 
1950 Examinations 


VETERANS GET 


SPECIAL PREFERENCE FRANKLIN 
Railway Postal Clerks INSTITUTE 

City Mail Carriers (mot Government Controtted) 
City Postoffice Clerks / Dept. 2-81 


Stenogrophers-Typists Rochester 4, N. Y. 
Liquer Inspectors 


Messengers, Etc. 


rent 
Govern 


obs 


fon Civil Service 0 H 


FREE. jobs: (3) Tell me how to qual 
ify for a job. 
Name ... 
/ Street 


city Vet? 
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Personal Attendance 
Courses 


Home Study Course 


NEW YORK INSTITUTE 
OF PHOTOGRAPHY 
10 West 33 Street, New Vork 1 


The New 


MOTOR TUNE-UP 
MANUAL =; 


Gives you ALL the informa- By | 


tion you need in order to 
Pay 


understand THOROUGHLY 
the modern automobile en- 
gine and how to keep it in 
top running order. 


Explains all electrical and engine prin- 

1¢ function of EVERY part ia 
ignition system,  distriburor, 
spark plugs, fuel and accelerator pumps, 
Carburetor, choke system, valves, power 
jee, bearings, manifold, cooling ‘system, 
Starter motor, generator, voltage regu: 
lator, etc. Shows step by step bow 10 


test cach part, make sure meter readings 

fare accurate, locate all types of trouble, in all tune-ap jobs. 
‘make all adjustments. Full information 

‘on fuels included. 190 


eT on arrnovat ee ey 


The 
U prease send me Motor Tooe-Up Manual on approval. T 
[it siher sic $5550 cen he book 10 da 


Nam Cou, 60 Filth Aven, Mew York 11 


I Signed. 


© scares. 
Dn ae a ee a ee ee 
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| Try it FRU 


| for FR 


saison PANTS $750 


FINE GABARDINE TROUSERS 
GUARANTEED {ro., °"icusers, “Wit 
hid crease and feast wrinkles Sen: 
Sent tit “Signer front and large pockets 
Pleated. waist sizes 2» to 48" Colors tan, 
Bioes rey, light er dark ‘brown 


SEND $1.00 "cn" 


within 10 ‘Waye if not satisfied 


AMERICAN PANTS CO. 


Dept. §——-Lincotn, 


|||||[Be a DETE 


A CHALLENGE FROM WASHINGTON, D. C.1 


for FREE BOOK. State age 


ECTIVE TRAINING SCHOOL 
‘ets 2 ‘washing 


NEW! MINIATURE 
DUST MAS 


Wear when sanding, grinding, paint spraying 
Handy as, pair of glasses. Just Keep iout 


INTERNATIONAL 


a5) 


2 > 
way 


business and social life-more clearly than you eve 
possibl 


FOR PROFIT «xo PLEASURE 
COPPER TOOLING & ETCHING 


1NG MONEY — SPARE OR. FULL. TIME 
‘Sorbet ate SundFiquen. 


Te (athngetes 4 Ct 


writs FREE! 
FOR THIS P 
Baer rhs raat 


f 


BE FAIR TO YOUR HAIR Want bewer 
looking hair? Embarrassed by falling dandruff, itch- 
ing scalp? Get the new VITABRUSH, the electric- 
automatic brush with built-in brush head motor. .. 
gives scalp and hair an invigorating “workout” in 
just3 minutes, Cleans scalp, stimulates blood supply, 
distributes the natural oils. Fun to use—relaxing. 
Write for satisfaction-guarantced offer—today. 
Hershey Mig. Co,, 3768 Field Blag., Chicago 5. 


ACCOUNTI 
BOOKKEEPING 


‘Thip nationally renowned school has demand for 
ood salary positions thew Nati 
ufo ‘anid ‘placement service. Write 


tare Success ook tobe sent to you FREE 


Hells ®USINESS UNIVERSITY AND 
EXTENSION SCHOOL 


RUPTURE! 


‘An amazing Air-Cushion 
Invention allows body 

freedom at work oF play. 

Light noat,cool,aanitary. 

Durable, cheap: Day and night protection hel 
Naturesupport weakened muscles gently but euraly. 
Norsk. Sent an Triall Write NOW for fres Booklet and 
Proot of Results, All correspon conthsential 


Brooks Company, 183-¢ State St., Marshall, Mich, 


TRAIN NOW FOR AN 


AVIATION CAREER 


IM SUNNY SOUTHERN CALIFORNIA 
MAXIMUM TRAINING IM MINIMUM TIME 


CAL-AERO TECHNICAL INSTITUTE 
GRANO CENTRAL AIR TERMINAL + GLENOALE1, CALIFORNIA 


Write for FREE, 


rnished.. what 


tells ‘about our co 


Put your future 
in your own hands 


Here’s the Amazing 
Way We Teach You 
Step-by-Step to Draw 
‘At Home in Spare Time 


Draw for money, You will enjoy 

W.S'A training and can progress 
y. COMMERCIAL ART, DE- 

ING. CARTOONING — ail in 

ompiete, modern home study 
Course, No previous a 


able in advertising, 
Cision. ‘newspaper and 
magazine publishing, de- 


BARS our graduates 
have veen “making good” 
“WY Not YOu? 


Trained Artists Are Capable of Earning 


$65 -$80 and MORE a WEEK 


BOOK, “Art for Pleasure & Profit”, 
instruction service, material 

nur eraduates say. and commercial 

you. TWO ART OUT- 

features included with 


ShareBetcec|@ More Power 


erand BIG] etieinene 


sets] carbon & 
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DIESEL MECHANICS NEEDED 
BIG PAY .. . GOOD FUTURE 


1 you have 


Please Send Me Your FREE Catalog. 
Name .. 


Address. 


..to go to College? 
+r = Lenin a Profession? 


2 OF a an Office Position? 


NUT Aaah 


‘To get anywhere, sou practically 
You" ea complete ou 


i 
Bai 


1 Soni 
1 7 Training 
' 

1 Nome 

1 

' 


Adare e 
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FREE BOOK nnd 


Pay us. later Jur EARNINGS 


. . and all other radioactive ores with an 
OSSCO Geiger counter. Write Dept. PL 
for full details and prices. Equip yourself 
with the best. You may strike it rich and 
do great service to your country at the 


EE—Amazing 


RHEUMATISM, | ARTHRITIS 


Tf you safer the aches, pine and di 


por 
porary teliel without removing causes 
Specialized system of treatment that may save. y 
distress. No obligation. Write for this FREE Bo 


BALL CLINIC, Dept. 36, Excelsior Si 


ENORMOUS PROFITS weg 


today for NEW FREE CATALOG 


IC ARTS STUDIO paar 


SARBELLS 


Finest Quality. ....$8.98 up 
rALOG 


ene, Heap 


va MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
. 


a 


200 AMP. MOBILE JEEP| — 


‘OP rays | @ ARC WELDING UNIT 
COMPLETELY FOR $3 4 5 Elsewhere You Would Pay $795 


RECONDITIONED (or more with spare parts) 
sacs wit ew 5845] ONLY YOU CAN SAVE OVER $400 
68 COMPONENT PARTS COMPLETE 7 


Regular $795 G-E welding unit mounted 
on reconditioned a inten Spars Por cmp 
eases SS aay 675 ths. (rent cong 


90 DAY NEW GUARANTEE 
[A FEW DEALER TERRITORIES STILL OPEN 


WELDERS SUPPLY CO. 
(Authorized GF Dealer) 
4409 LORAIN D 
CLEVELAND, OHIO 


ACT NOW! 


Limited “EY, rdery sled ap they 


lange sight 
Grae Fob Cieveland Thm 
paymenta can be arranged, 
Witte for information, 


NO ARTISTIC ABILITY NI 
The Bard Course shows you how te 


LEARN teamner carving 


EASILY AT HOME-FOR PROFIT AND FUN 


Intensive 32 wee! 
mentals of indus: 


Electr cal Train ng 


communications, power, manufacturing, busi- 
ness machines, soles, service. G.I, approved. 
57th year. Enter March 6, Sept, 5. Catalog. 


7600 TAKOMA AVENUE, 


oratory, shop work, drafting. Prepon 
WASHINGTON 12, D. C. 


electrical technician and engineering ai 


ELECTRICAL SCHOOL 


HIGHEST ROYALTIES and CASH 
FOR YOUR INVENTIONS 


Write for FREE booklet without obligation 


UNIVERSAL MARKETING CO. 
354 S, SPRING ST. (Suite C) LOS ANGELES 13, CALIF. 
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FOR 


ori DEAS! 


New Ways To Use Your 


Imagination To Make Money 
uccesaful men “hit the Jackpot” by using Imagination. 
‘lore's how to wet ideas what too with them to Bet 

‘Read faster="in Sour job, ih Business, or tnventing? 


HOW TO MAKE IDEAS PAY OFF! 
Now book, "Mow te Use Your Imagination to Make Money,”” 
tolls how to et money-maning ideas, put them aeressi how to 
‘ahend ‘in Job, oF find better one: how to influence and get 
with begple how to impress your Pons. how to "pen, Sp 
ailing ‘Uusiness” Simple “exercines"™ to limber up Your 
Tmagination~make it easy to sell yourself and your i 


Same FREE EXAM- 

IMATION Offer On— | 

““Gaing toto Businens 
Tor Youre" 


ew BAY" vite ES: | 
ocak 


Can a Man MY Age Become a 


HOTEL EXECUTIVE 


Even Though He Has No Previous Hotel Experience? 


* Diregeor or Atsiotant, Manager 
ward ‘happily to the future’ The 
irom 18°t0” 30 PROVES you can 
Borionce in hotel work 

Clyde B. Corley, Veteran, Without 
Hotel Experience, Wins Assistont 


‘Manager’ 
eal 
Shear 
Calibre.” My" saiary ts: more. th 
hi i 
han a'your! All thanks to Lewis Fraiming 


Step Into a Well-Paid Hotel Position 
FREE Book Gives Fascinating Facts 


Our FREE Book, “Your Big Opportunity," explains how you 
Sen quality’ for’ a well-paid position at home, in 

Eime; tells how you ore registered FREE of ext 
Lewis National Placement Service, Most import 
how you can. ben Lewis Certified Employes 
akg food" When ‘Placed in a position. Mall the cou 
pon NO} 


| Lewis wore. Training " scnoot, 
Room SA.2724, Washington 7. D. C. 
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Best 


cane from ordinary walks fife 
‘a 


features. articles. technical teal 
Tmatitate’s Home Stody ‘Training (Estabiiahed 19 


Rupert Hughes. Gertrude’ Atherton. Keith Afonroe, and” 
develop p 
enon ane 
no nafentvan iil all), Weer 
iryou are tgrble for G.1. Tralnog 


ALMER Institute of Authorship @ Est. 1917 
1680 NO. SYCAMORE, Dept. U-10 
HOLLYWOOD 28, CALIFORNIA 


ILLUSTRATED COMIC 
BOOKLETS 


THE KIND MEN LIKE! 
Ca (VEST POCKET SIZE) 
They are loaded with rare car- 
toons. ‘Full of Fun and Humor, 
20 DIFFERENT booklets 
seat prepaid for, $4. in plain 


sealed wi 
BULCO, Dept. 55, Box 382. Bu. itew York 


IUTVIAT IAT yy 0° ROUTINES & TRICKS 


1M OUR 
SECRETS OF CATALOG 


MAGIC guides 
LOUIS TANNEN - 


120 W. 42nd Sr. 
era: 
NEW YORK 18 


Buy Direct From Factory 
wei free booklet 


Bar Bells 


59.95 
° 
INDEPENDENT IRON WORKS 


2416 Eost 23rd Strvet, Dept. C 
Los Angeles 11, Calif 


Is Your Truss Comfortable 
Or Is Your RUPTURE 
Gradually Getting Worse? 


Write me today for FREE deveriptive cl 
cular. Seat you in a plain sealed envelope, 
Designer of surgical spplianees slace 1929. 
Prices start at $2.61 for one or both sides. Write today 10 
[FRED B. MILLER Momoactrs DEPT. PS HAGERSTOWN, MARYLAND, 


“ LEARN-BY-DOING” 


NATION'S 
LARGEST 
EXCLUSIVE 


ELECTRICAL 
PRACTICAL TRAINING 

scuse.. M NOT “HOME STUDY” 
G.l. APPROVED Sif Sica a as 
Practical Electricity; Housewiring, Motors, Const, Main: 
. ete, Living arrangements, Part-time jobs, ete. 


‘A post vcard brings the stor 
MICHIGAN TECHNICAL INSTITUTE, Dept. 5-1 
‘2281 W. Fort St., Detroit 16, Michigan 


if 


watch and clock repairing 
_ Seats prone 
: in foun Seka tha 


tical RADIO servicing 


INSTRUCTION COURSE 


SEL 
CLOMUY $1.95 POSTPAl 


nat 


fi 


adie rratesien VAT] 


fv 


! 
I 


: 


my 


Sts 


i 
J 
i 


( 
i 


jon Guaranteed 
NELSON-HALL COMPANY | (Established 
TIA Seuth Wabesh Ave., Dept. A:1, Chicage 5, 


Sees 


rd 


‘or Your Money Back 


i 
i 
ft 
i] 
H 
| 
fi 
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( 
i 
hi 


it 
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; 
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Blt 


Specie mai Rosai et 
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‘This is the famous Warner Su 
ceas Plan—the Plan for Personal 
Success in your own fascinating 
business that many men, married 
couples credit with freeing them 
from the limits of a pay check and 
from the drudgery of atime clock. 


It given the exact step by st 


It shows with pictures, 
sand drawings exactly how 

by Shoes and other keep- 
‘kes. It shows how to get the orders 
oming in—how to expand—how to get 
others working for you—how to be 
SURE of at least twice your present 
ay before you give up your job for a 
life of personal independence. 


15 Million Prospects 
‘There are 15 MILLION pair of 
Baby Shoes in the country right 
now ready to be Metalized. Last 
Year alone, more than THREE 
MILLION more babies were born. 


to Metalize 


DON’T SEND A PENNY 
JUST MAIL THIS COUPON TODAY! 


Ht shows you how to. . . 
BABY SHOES 


@how you can start in spare time with 
your home as headquarters. 
@how to build—step by step—to big profits 
and personal independence. 


first shoes pi 
‘The Business is tremendous 
and never ending. 

‘The Warner Success Plan shows 
‘you how to turn this exciting opportu- 
nity Into cash. Shows exactly how to 
Prepare the shoes, how to put on them 
coating of gendine gold, silver, or 
bronze metal by simple Warner Elee- 
troplating process, Shows how to get 
‘the business coming in, how to start in 
spare time, how to pyramid profits, 
‘Shows you how the whole family ean 
have fun while building for an inde 
pendent future, My own Shop here in 
Chieago does a Big Business by the 
very secrets I will now unfold to you, 


Read The True Facts 
e 


$90 q 
An Hour PROFIT 


‘Yes, even in spare time it is possible 
for @ man to finish enough work to 
Pay $5.00 an hour for his time. 
Think what this can pyramid into 
when the family helps. 

3e MAY START A FORTUNE 
‘Today want you todo only one thing. Send 
the coupon. Let me give you all the facts 
Remember, what I send you does not cont 
you a.cent beyond the postage you put on 
your letter to me, With an opportunity: 
like this, aman who has a serious interest 
in his foture MUST investigate, MAIL the 
COUPON TODAY and see for yourseli 
why so many families hat 


MAKE 12 TIMES 


YOUR MATERIAL COSTS 


jond E. Brandell, Mgr., WARNER ELECTRIC CO. 
1512 Jarvis Ave., Dept. 2-A, . Chicago 26, Ill. 

‘As long as it doesn’t cost me a cent, I'am willing 
to read the facts, investigate, then give you my deci 


sion, Send the facts by next mail. Everything you 
‘tend now is FREE! 


7 ———$—$$—$$— 


RO ea 


ee 
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Pane through real Electroplat= 
fg. And in spite of being 
best, your material cost sollte 
‘Your profits are 2 Times 
[our material cost. Then, when 
Batherorderineshoenmounted 
‘ta pictures, a2 
ttah-traya or pen sts, You make 
the BiG EXTRA PROFITS on 
{he beaotifel mounts, 
ee 
WARNER-ELECTRIC CO. 
1512 Jarvis Avenue 
DEPT. 2-8 
Chicago 26, 


WE SUPPLY ALL 
MATERIALS. 


fance. Minimum 


os issue, 
Fore included im Merch 
Te our aftice by donvery 22nd. 


sole March 1st. 


Jy 80¢ per word per 


copy 
March issue on 


ir tasertion, 
10 words. 
should be 


“SPEED & Power"* Handbook—50 


and, Adieage Informe ‘complete 
Newnouse ‘Automotive Industries, 6803-47 
Ean Boverly, tos Anecies 2 


Tdi Street. 


Baer ae 
eS 

ae utes, He Sean e 

aerate ace 


California. 
(-Resiyling. Super Handbook. 
apne tess 
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‘Owner's 


BES 


rol Ree Lid 
Sono - on, $2.00 
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We 
Your 

Information for fans, Grivers, mechanics, 

$200 poston, oping Mechanics rose, 


“_crTurret ops, (enderg_ erie, radiators, 
a 


iiand. Chi 


ps under. over- 
‘rafts: Edwards Tague 


= Gier ‘Senandoan Ave, 


ie me Aig 


feck ae : 


"BRUSH Plating Outfits connect, 


oe Cea : 
iit Seach nea Be 
a 

oer ont ae 

wig Joe 


pet BOY San ae ay 


Veoe Geaitari 
Seo ecae 
ea akon 
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‘BRAKE Fioalers. 
eB 6.18 net Fore, 
inserts and solid caps. standard 


POPULAR SCIENCE OPPORTUNITIES 


MOTORISTS, save gasoline by Vacu-|7 ELECTRICAL SUPPLIES 


spatingoverrien “udre. Pig ai ears ‘© EQUIPMENT 
For, Bree particulars. write “Vacumatic. | ___* EQUIEMENT __ 
< fsauatone, BOY tap Pare Wholesale Parts yor 
Dept. 1s80,_Wauwatosa. Wis. _____—_ | need for building. Tepairing. oF assesi~ 


‘CONVERTIBLE Top Covers Tailored | bling. ‘Save money’ on large sor small or- 
‘Snap-on. £10.50. Vassar. Cleveland $. Onio. | gers’ New catalog for le. Gearon Com: 
\Boabron: $28.50: Vaeeer. Svelead 6. Cs. | oe, pint 


3 ‘AUTO TRAILERS 


125-8, "Wausau Wi 


f eee 
TRAILER Pate-tovse aya | Ba Seba, acta wist 
Sha autho ath nt | AMPS owl mos mre 
ie TS Se aS rea ia a 
SRR, EMAAR at |p Sey oF rear oe 


Ru ‘oaghes Save mans | fatalog of all tamps 
toate Bling Bound einer, eon | Lampe, Stoas_ car & 
Hiwetlon, taal odie furnitings. | ELECTRIC Renell: Engraves_all Natale 
‘Travel, dwelling 35. we Bar a Sig. t0sli-o ‘Springteld, 


fd Bopiar Mechanics Press, Dept 381, 
gra 


"ELECTRIC Free Haren 
MOTORCYCLES pinged Stuyvesant Oval New Yore oN: 
RIE Cee ee, S WELDING, SOLDERING, PLATING 


ST 
Roe aie WRT | TPR aes P| 


‘miON, Speed ends and eame for Cumh- | panier ine Becks, Sevvlies, 


Equipment, Gasoline Torch, writ 
"Suriosas ‘je. Gon Marveuie™ Sto. 
LOWEST Prices on A.C Welders. Save. 

Holgerson Co. Canton. Kana 


subscription | 9 ANE CONDITIONING & HEATING 


SE eae ‘Generator 150 ampere Ha 
Motors 19 horse Sis." ‘horae 890. Water 
at i280" dutier! ibis" Atiwautee 


icneo 


“(MOTOR Winders, send for testing and 
gihdine 0 bulletin in 
ne, ‘Motor ‘industries 
MOTORS — Pans —Partc Piss areas 
ist” MeLean ering, "Ns : 
Bhaeatahege  Baeinering, “Nasa St 


Seah Bample ise. “aigiorcrcie News 
Saitnit Sawyer, Chicago. LE 
KNEEACTION  m orks : Reynolds’ "Grand hapided- auch 

Viteey Trae aad Moto Scoot Mieco o 
10 MACHINERY, TOOLS, SUPPLIES 


Bene EN Sone 
Bick ‘ose. Bverett. Washington. 


16 AMERICAN POLICE JU JITSU 


DRILL GRINDER for twit drills, $2.95 


dia 
ogre, “mataregcley "parta, ete. Abwocl= ees, ra 
segaters, motoreye ae torch. 2400, Degrees. ‘Sell Generating. High 


‘DEADLY Judo—Piercest fehting tech- 
nigue, Hock "(Over 306, 
fated pictures) ce amarictiona 


HES ack Ser A 


House. Box 40h. Wall St 
18 BODY-BUILDING COURSES 


'WAR Surplus in small tools for machine 
shop, Send ioe for Bulletin. Travers Toot 
& A island 


Sood mototicooter. (twist 922305 
Sian abe for new catalog #15 liathog many 
areal 


| SALISBURY | motorscooter | 425, shop 


iit motorscooter #15. Afidet racer" lems | ~ POWER. iwipment 
Miotor"and wheels alos’ Whusser motarbite | pros" Free ellen’ emecraters Coo 
haa Erative. Orand Rapids 6. Mich! 


1 RAT TERIED 
GENEKATOKS, ETC. 


pere. Also Kite with Edison Plates: make 
own. anteresting terature Hawley 
fun’ Go._ Croton Patis 2.8. ¥. 


BOATS. OUTROARD 
bet, Bargain. (ape ‘MOTORS, ETC. 
$2, anemia, Oi | STEEN, ee 5 
5 ‘AVIATION Bikers, Complete preccut wood, Goats: 
aregins enlore. Folder 102. Marine: ‘Box 
JET Bhgine, $3.00: Plans #1 00) Tiler eaetaStuinesota 
MCE.W.. 387 University, St. Paul, | SS -Mendot 


“BOAT Plans: Over 300 designs Eany-To- 


PILOT breast wings, Ste 
iFloree regulation” Mall 2°90 
Federal 


PROP! 
rive 
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ment Courses 
| Bei Go ‘Renal 


BARBECLS—Anest quality 97.06 up. 
Gatalog Free, Lurie: Barbell Co. 1720-81 
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“GUARANTEED magie  tnsESTT Books: 
‘cards atee Gatalogs. 00, ‘New: 
Sits: Mor 208 Bonham. “oxar 


FARMS, Ranches, lodies. 


resort 
eaten iwaulee Road trviory, Wash 


a et a ao 
Rew vores. 7 = 


Coast 
‘Strout Realty. asd--ath Ave. New York 
ion. ¥. 


SCONES, am 
ee 
TH eat 


rue of 2000 Tricks 


‘Brat $5.00 order). Kanter’, S-1311 Wal- 


But. Bhllagelpha 7 
gat Dimes Frick Oy $148. No Sail 
Four Dizes tre 

Precision made of ‘brass, “Ivieko, 


furred 
$15 Jackson’ ‘Denver, Colorado, 
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‘Rumiinate’ Cos"bept 30 Port Worth 
GET Prot and” Pleasure in collecting 
‘ld coins, Bend 10g for ifinatrated 
goin eataton Xou'l be delighted witht 
Send ‘for unow. B. Max Meni. 374 Met 
‘Buulding, Port Worth. Texas, Lazrkest rare 
lanmeat i U.S. Betablisied 


0-5 javasion 
jam Col Com= 


Catalonue 28¢. Novinan 
‘vial 


ge yeaa Me Te aR | 
nia 4. Penne. sed 


800, 
ae. toae wsteb, iene, For: 


foli-p) 
gi, Coup. Foreign ii and Our Complete 
Hiuying- Bering Catalogue $1.00, Columbus 


efi 00 Tdi Unenreuiated Niceel #00, 
iets -1, Cent $1.00. 1909-8 Cent $1.00. Cat 
ort be. Wortnpents Corporation. 04 


coins ze Death ‘ahd Sold, Send 256 To 
ist "and ‘Indian veent 
ineo. Box 6370A. Chicago 80 


NTED 


TWILL pay $100.00 each for i928 te 
seen. Prunkiin, stamps, Fotary perforated 
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FIFTY Different Countries Abyssinia 
Zandibar Je. to approval applicants. 
‘Monaws_ pox 1438. Went 

UNITED, STATES approvale complete 
coverage fine quality” attractive prices 
Strninle, “Stamps. Ties. "Coral 


‘Gantes Plorida. 
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Devt 
fore-Por-Industry tne. $01, 1847) Broad 
ay. New York 23 


PATENTS 


‘of your patented or unpatented inven- 
Rete een 

Bet Seek“ af Mat 
a aaa 


‘Washington 


G 
39 MODELS, MODEL SUPPLIES 


INVENTORS—Wait! Compare the slit 
sng davelonment et. ip of 
gre cotanlzations Pi 


ring 
Biawer Wasa Clearwater, Fis. 


‘$6.00, Includes: Poa 
egnducted 


sted, 
Bitent Revorts” Box (oei Mauachuseris 
‘Areue ‘and. North Capital, Washington 


riee List: Gtles Co, 


aba 


CATALOG. Patterns. Plywood novelty 
furniture lawn" ornamenta minguetten 
Tettgrs, mumerals. Decals, 
Wookieusttundreds iiuitrations, 
Ashburn GeorEla. 


TIO. new, practical, Pact-ful 
ook, hot oe fo make wet 
Home ih. new etid pati. be 
flowers, butterfics hel 

Seer 


ates 
at 


B 
for "A Success Pian tor You". Castolite, 
Dept. “raioa Woodstock, ‘Til 


16 NEW lawn chairs 22 
benches. ireines ete. All 3 


iene tables. 
‘Blane wth 


Blecesbary Tull size patterns ‘$1100. Master- 
erate 153, 1041 Oleot 


‘Chicago 31, Linas, 


‘SHIP Models—most complete line 


ow England. Kite patie plans. books. 


fe Shee Ge a, i 


Ggmpleie sup 
Wiee Catalog A 


yl 2oPrwcar SCIENCE OPPORTUNITIES 4 


LEATHERCRAFT. Copper tooling. 
wie painting “Matériais Goals. supplies 
Free ‘illustrated catalog Hit Kragt. 7377 
Melrose, Lot Angeles 46, California: 


8 BEAUTIFUL Full Size Whatnot pai 
tems ase. Joaness, P.O. Box 141-8, Ona 
hat, Nebraska, 


LAWN Ornaments, Ready Cut Patterns 
Pull Sice 9g Assartea $1.00 Postpaid, Lin 
foln Craft studio. Parmington’ 3. Conn. 


STS! Draw patterns, gulcky 
eahig., Handy Divine heeds 16005 3 
ee 1g ie aguaren 2 for $1000 
Brower, 10440" bana! ave, Renton it 


rs a PE 
aheaaiee Sheree saat oe 
ete Literature tree. Hast Moline Metal 
Products, East Moline. Tiinol 


LEATHERCRAFT Tool Kit (Kacto) com- 
ibve, Wooden ‘Chest 86.73, Craft. cata 
for Pree Kale Crafts, 2252 ‘Milwaukee 
Ghicato it. 

“VEUNN your workshop Inia cash. Sen: 
‘aime for hew entalon descr 
Gittordera saleable. proer 
Sauls South Mi ‘Chica 
PROFIT with Larson , Leathereraft 
Bella purses, bo “oter dens. Larwest 
Rivply n'U.'5, Catalog ide, Larson, Det. 
©2426 8. Priv, Chicago 2. 


2_ BLUEPRINTS AND PLANS 


‘Muinareds 
artplans, 


Maigen “Lane 


LLANBOUS 


DRESSES 0c; Men's Overcoats 
guirts 90. Free Cusige. Crowm: othe. 
‘Montoe'8:. New York 2 
XOUR Leather Jacket sencyated, by our 
Eire deseybthe ietlar No. 1; "Be 
Go Freeport. N 


-Faith-Power"! At- 


(SHIP Corrector, Improves your 
3 hours. Prout Pree. Oz 
‘Louis Me 


qunrateed. “Advisor, 6016 Phil, Houston 
Bi Fexas 

INFORMATION Tor Deopie by 
Human Relations “Conmultant? “Dre By 


Lanes Box 319. Los Angeles 83. Calif, 


ioe ADVERTISING 
AVOID cantly advertising mistakes, Get 
enlightening Ad-Guide and Ratebook 


{ae newspapers, magacines. mailing i 
1s. “Shicteo (avertno “ 
ee Chica ie Agency (Estab 


ofa on tas. 0 He, * 


‘BOOKP: 
Fates cliton, Bor an 
Hise cat 


$700 BUILDS Cosy Home, ¢ room Gon. 
exete wiseks Stepsoy.ptep instruetion® & 
Sueprine sn. tH “ae, Box 


Golumbua r6, Onto, 


‘Research 
Ine. Palo Alto, Calitornia. 


RICH Southwest—24 words in 40, week 
es, $3.80. "Mi. Pennebeker, “San ‘Marcos, 


rea, 


‘pADVERIISE, 24 wordt 40.8 
Aavectine 
Mistt-p Gpringtetd_ Chicago 43 


iz TATTOOING SUPPLIES 
TATTOOING Outsts, Supplies. Tiive- 


rated List Pree, Zeiss, 728 Lesley, Rock= 
ford. inate. 


auindred other plats” Catalogue abe. Deal 
brs wanted, Kimo. Hox 307K, New York 19, 


BIQ Malls Three Month. ie, year Name 
Listed Directory $1.00. Harvey ‘Feeple. 
featur, Indiana. 


93 BUILD 17 YOURSELF 


Wb Your Own ™ ae Pina, tae 
striction, Waking, Rainy 

Sand Fite “isormicion 

Bis! camplonniite Cailornin 


PANNING Goid—Reeinners Dookie, 96 
‘se lies “23e. Old 
a, Cal, __ 


120 CANDY MAKING 


MEN Women — "Everybody Likes, Ca 

‘tear, alesionally ai 
(Gur s0th year’ ie Candies, 
Bast, Orange. New Jeivey. 


Tndustricn "i238" West nS. Cleveland 
13: Ohie. 


Jol FOR SALE—MISCELLANEOUS 


Bioek pe 
tain View 1, Oxlanoma 


FREE catalog! War surplus clothing 
baraine. N.Y" Clothing Go. No ¥. 20 


102 WANTED MISCELLANEOUS 


Isl TREASURE FINDERS 


‘GEIGER Counters for tocating Uranium 
Metal Detectors for Gold. Silver and min: 


5 Cabuenes 
‘Avenue. North Hollywood. Cal zi 


Mite, ex 1$1-D. Glen Ellyn, i 


“CONCRETE Block Homes” 3 pate 
booker sith to build, roo OMnet 
Bitiain ist He o> Lighttoor 
Gi BhetSece Bichboro, Penta 


WANTED—To Buy Old Gold broken 
jewelry. diamonds.” anything of , valve. 
Eg Fens RE tie North Shea pine: 


AWING woman in two ilusion, Master | 


peasant alage ost ehavers 


jangwoud, Loe Abs 


98 WATCH REPAIRING 
“WATCHMAKERS Tools. Supplies. Sold 


‘Catal 


= Bowen jue! “Beagale “Company. 
Galver City: Cali 


‘SCRAP Mercary (Quicksilver) Tantalum 
| —Bismuthe Tungsten Metallurgical Proa- 
| ee "Goemabiisned’ spon. asin a ore 
Phuiadelphia 45. Pa 


Tos PERSONAL 
BORROW by mail. Loans $50.00 10 


‘en and wonten, 
Guick. Completely private. confidential No 


Shdoraera." Repay “in convenient monthly 


pare free. in ‘plain. exvel 
vite Biate Pwance Co. "210" State 
Bes Moines 


sgructve articien fr warchmter, 
BR, New Yore 1 NY 

WATOHMAKERS, = Watches: 
movements, Price list! Ci 
$0. "iitnots 


95 OLD GOLD, WATCHES, ETC. 
HIGHEST Cash Paid For old Broken 
ageelry Gaue Teetn. Watches 
Diamonds, ‘Spectacles, Platinum, Pree is: 
inintign’ Guaranteed Gor 
‘ose Smelting Com 


ment 
pany. 20-¥ East Madison, 


formation, 


unities, Partie 
fegoner. "P1253" West 


Seth. New York 34 


SORIASIS Sufferers: Has everything 


TREASURE-Mineral Locators, M-Bc 
Igw Priced. i page es 


DETECTIVES 


DETECTIVES Work ke Ex 
Shas Weat sain We. Nees VEOH 


Tole’ North. “Kenmeths 
‘oun 


Sp NITAMING 3¢ large savings! AU] brands 
Wocamere_ oy OU 


HIGHEST cash prices paid for old id, 
uamonds. 

Siatshes satstectionpuatanteed “Arges, 
Dept, Pst. 224 8, Claverdale Ave, Los 
‘Angeies, Cait 


78 rorutae science 


Producte, Buligtin 256, Chatee, 
sit Gaseago “Aveuue, Evanston, He 


AMATEURS—Radio and Electrical Re 
seareh Engineering. "Tedlimann, 


YOU can find over 100 PRACTICAL USES and have LOTS OF FUN with 


bu 


Miracle Projector 
1 Electric Enlarger and Copy Maker 


HIGH FIDELITY, 
TRUE VIEW, 

FULL 
COLOR 


Projecti 
Gives 1 


Use Any Photo or 
Picture 


Sows 
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TheABC of 
TELEVISION 


pale ob. Prepare now for the Bie" 


this fast-growing Bel. 


[iictrow- til took ., Tac 
307 Was 


PEN 


fire Soe tbat fra: 

Soatandy expending eld of Aviation. 

Eeoerecamemneere Ooms, 
or 
= 


fal completion of thie 


Sfrovnne sd cpeatfah 


“ovina immediately, 


imprehanalve. Flight Courses. Pract 
& ble Beivate Pilot: Commer 


‘Aeronautical Training Division... Co-Educational 
BRAYTON FLYING SERVICE, Inc. 
AP Lambert-St. Louis Airport, St. Loule 21, Missourt 
Industry Needs You 
‘Send for FREE Catalog 
AERONAUTICAL TRAINING DIVISION 


Brayton Flying Service, Inc.. Dept. IP 
Lambert St, Lous Airport, St.Louis 21, Misourt 


Mle 
BD rorutar science 


Female... 


Now She Shops 
“Cash And Carry” 


Without Painful Backache 
When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 


Something wrong with your kidneys or bladd 
P"Ask your druggist for Doan’s Pills, a 

‘success(ully by millions for over 

give happy relief and will help. the 


50 years. ‘Doan’ 
15 miles of kidney tubes flush out poisonous waste from 


your blood. Get Doan's Pills. 


\xtabilshed 
Kanses City, Mo. 


Get largest auto access 


ry and parts 


catalog In world, Over 15,000 items, 
hie 


including Hollywood accessoric 
speed equipment, rebuilt engines; 
parts and accessories for all cars, 
trucks. New, used, rebuilt! We have 
that hard to get part! Completely il- 
lustrated, jam-packed with bargains, 
Send 25c. 

© WHITNEY ©O. 19478 Archer Ave. 


Chicaze 16 


ce == 
ne" aDIO NOISES 


SIMPLY PLUG Radio or Appliance cor 
Inte Noise Eliminator and plog into wal socket, Enjoy reception 
trap Bl each os popiage ot send 


- 
laren & 


RAND SALES, Dept. PS1. 
Lee STREET 


Get the Most Fun From Your Hobby 
"es wweoaworters, 


rece & 


‘Does ious van For 
aan ine af Spans 
Broa tay” Se tape men | 


aa 
Te EREE 


White 


BRIMMS 


PLASTI- LINER 


One application 


MAKES FALSE TEETH FIT 
for the life of your plates 


If your plates are loose and slip or burt. 
Fock and cause sore gums. You need Brim 
Bene icimins Base ine ves toxant relict per 
fee fir and lasting comfort. Lew you eat anythin. 
talk freely without emt Ment. 

fd bother of temporary 
hours or days 

TS FALSE TEETH PERMANENTLY 
lay sof Plast:Liner strip on upper or lower plate 
Bitand’ i molds, pertecty. Waneclem, odorless, 
harmless co you and your places. It hardens te 
late fr lasting fit and comfort. Even. oo ld ber 
Bates, Plas finer piven kood rents nx months 
fo a year of longer. Removable as per directions. 
Guaranteed satisfaction or your money back. 
SENDNOMONEY seus ui pcr and lower platne 


(Ora $1.25 package Ls roline one plate. 


Ends forever 
ickums” that 


1950 HARLEY-DAVIDSON Hydri 


tw fas 
ike a rocket, ‘new Increased power whisks 


you over ill like a. breeze! Hstortleas 
Meering, positive stopping, rosd-hugging 
stabilty, 


1001 DESIGNS for 
HAND DECORATING 


CRAFTSMAN! HOBBYISTS! 
Double the value of your craftwork! 
ket 100% ‘big, workable designs. plus 
Step-by-step ‘directions for stenciling. 
Kndpeinting. topline them on leather 
fabrics. elasaware. pias: 

lest Alt'in ‘one. big’ Orang ‘new, 
wigod DESIGN "Yor HAND ECO! 


$2.50 ts 5 


COD’s excepted. Money Back Ganrenter 


HOMECRAPTS eee. Peake v3.6. ¥. 


BIG PROFITS 
areal are wating to te tapeed' 
{n this new field, New MIRACLE fin- § 
ish gives a velvety. luxurious surface 
to radios. lamps. toys. signs, store dis- 
plays. figurines, auto dashboards, and 
hundreds of other items. Make old ob- 
jects beautiful and salable—make new 
things worth ‘much more with this soft, 
rich covering that can be applied to any 

Surface. even if old and worn. 

START RIGHT AWAY 
‘Yes, you can learn in a few days to start 
MAKING MONEY! Everything you need 
‘is furnished. including fully detailed, illus- 
trated instructions that are complete and 
easy to understand. Every point is explained, 
‘fo show you how to start on the road to big 
Money, full or spare time, right in your 
‘own home 
EVERYTHING COMPLETE 
In addition to full instructions you get a 
complete set of materials that enables you 

To start at once. A few cents worth of ma- 

terials can mean many dollars in return to 

you—you can carn up to $5 per hour and 
‘nore spare or full time. Add to your Income 
from your present Job or start a profitable 

‘business of your own. Our Business is 
Booming. Help us fill HUGE DEMAND. 

act NOW 

Grasp this opportunity ‘TODAY—Start 

Our own ‘business. ‘t's too. good to 

‘miss! SEND NO MONEY—All out the 

OE "coupon and stick on a Dost card 

‘or in an envelope and mail today for 
full details. FREE samples of FLOK- 


Teds of useful and profitable IDEAS, 
‘Do It NOW—be first! 


METAL, 
i PLASTER, PLASTIC OF 
ANY SURFACE 


sanuary 1950 ff 


Pm AIR-CONDITIONING 
pay REFRIGERATION 


FISTULA 


Is Too Often Dangerous 


HOME STUDY COURSE FREE BOOK—Explains Causes, 


Teaches Air Conditioning ond Refrigeration Effects and Treatment 


= the field of the future with @ future. ‘ 
up cord 


now on the ground floor. Restaurants, 
taverns, stores, theaters, etc., all need ond 
fare installing aie conditioning. Maintenance 

Pay Jobs. Lear 


Sufferers from Fistula, Piles and other rectal and 
gglon roubles should write for a new 180-page FREE 


OK on these ailments, Fully illustrated with 
For Full Details ——— charts and X-ray pictures, Write toda: Cleary 


MAIL COUPON TODAY! | accu Honiit Hast iar i 


Get, professional clear pictures 
fom your movie of still camera with 
Seeutlal precisfon built “IDEAL fea 4 
Finder ‘Easy, to Gee—guarantees, per. 
models. Highest ‘quailty optical system 
year guar 7 


AIR CONDITIONING & REFRIGERATION INST. Ti 
110-114 N, Poca 5t., Dept. P.S. 1, Baltimore, Md. 


ADDRESS, 


ny, ZONE..... STATE 


ASSEMBLE YOUR OWN BRO re = ON 
VENETIAN BLINDS | fpcaptenbet 


and SAVE 50% 


HOMESITES $30 ren 


In California's loveliest Garden Spot, on scenic shores of 
Beautiful More Bay 


Pree iterature. 


RICHARD $, OTTO 
Dept. Ps San Luis Obispo, Colifornio 


"ad price? 
i teday!" Dealet i 


Money - Back Guarantee 


UNITED 


VENETIAN BLINDS 2 eM 0.—Pay postate on arrival 
5825 N. E. MALLORY ST. BILT-RITE WHEEL COMPANY 
PORTLAND 11, OREGON = Sil GB) S20 East Mlssourh Ave. Dept. 71 Kansas City 6, Missourl 


82 Porutar science 


WA SINGLE 


WEEK #_ ca0ss 


IN 
my OWN 
BUSINESS 


“390 


Some Make More, Some Less 
Start This Business for YOUR OWN 


George Held earned $350 in one week 
with 


ELECTRIC UPHOLSTERY CLEANER 


YOUR chance to start a money-mak- 
Found business of your own and 


yeas 
the success you've dreamed about, 


mai 
Donniey took in §40 in seven hours. . W. Ware 
landed. $750 hotel job and made a fine profit. 


J, 8. Corbit grossed $279.50 his first month. 
P. D, Ash cleaned 23 auto seats at $5 each in 
‘one Week. And 80 It goes, Homes, hotels, offices, 
Clubs, all places where furniture is used, offer 
you big profit possibilities. Auto seats and in~ 
Yerlors, also, 


NO SHOP OR OFFICE NECESSARY 
‘You clean furniture on customers’ premises. No 
hauling costs. No high rents. Supplies are in- 


FREE BOOK! MAIL COUPON 


VON SCHRADER MFG. CO, 
43A-PL, Racine, Wisconsin 
‘Send ‘at ence (no obligation) your PREE booklet con- 
taining Information about your Electric Upholstery Cleaner 
and how I can own my own permanent, profitable business, 


expensive and you operate, at low 
cost, from your home. What you take 
in i mostly profit. Surely YOU will 
want to investigate an opportunity 
like that—right away. ‘Own your 
‘own business. ‘Be your own boss. If 
you are ambitious, honest and cour~ 

teous, we will help you to start and 


FULL INFORMATION FREE 
MAIL COUPON TODAY 

Send the coupon or write for Pure 
niture Cleaner Booklet, It tells 
all about this electric cleaner— 
how to start YOUR business— 
how to make a profitable suc- 
cess. Don't delay, It's your 
BIG opportunity. 


DER MFG. CO., 43A-PL, RACINE, WIS. 


BE A PHOTO-ENGRAVER 


your own boss oF pave 
y job with expert 


‘We furnish complete eq 
ED school In MISSC 

4, high protit 
jour own protitable 
JOTO-ENGRAVING 


SCHOOL OF PHOTO-ENGRAVING, 


Be indepe 
TASOPE TRAINING and TASOPE EQUIP. 

has enjoyed world wide recognition 
1931. “Write for descriptive literature 


part MEN 


DEPT. PSA ‘AURORA, MO. 


LEARN MEAT C 


EASILY - QUICKLY 
At Home-In Spare Time 


UTTING 


‘The steady, dependable trade of Meat Cutting taught easily, 
quickly by improved HOME METHOD. National School, 
established over 25 years, has organized its famous “Learn 
By Doing” Clasiroom, Cutting room and Retail Market 
training system into sound, practical HOME STUDY form. 

Now, by the miracle of this EXTENSION TRAINING 
you can prepare in Your Spare Time At Home, for a better 
job, bigger responsibilities or success and security in a store 
of your own. Remember, PEOPLE MUST EAT! 

Buying, cutting, percentage, pricing, advertising, selling— 
‘« complete meat education. For beginner or men with ex. 


Thousands of successful graduates. Send coupon 
Por FREE Bullen NOW? 
MAIL_THIS COUPON TODAY FOR FREE BULLETIN 


pee eS 
| National Schoo! of Meat Cutting Div. 0-86, Toledo 4, Ohio | 
1 coSchSuSt SOE TREE EU? ST USH, UulAs, gre meat ater 
| 
fee 
Is 


ensedisine, No obligation, ‘No Salesman will call. 


| 
oH 
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You Can Get 
Quick Relief From 
Tired Eyes 


MAKE THIS SIMPLE TEST TODAY 


EYES TIRED? You can soothe and refresh them 


in seconds with two drops of safe, gentle | 
‘Murine in each eye. You get— ] 


A & 


QUICK RELIEF, Instantly your eyes feel re- 
freshed. Murine's scientific blend of seven in- 
gredients cleanses and soothes eyes tired f 

overwork or exposure to sun, wind and di 


MURINE 


FOR YOUR EYES 
Gadgeteers! Inventors! Hobbyists! 
uere’s THE BUY OF THE YEAR’ 
NEW 


GADGETS! 


SELECTED AND SENT 
IN Six MONTHS BY 
THE WORLD FAMOUS 
(GADGET-OF-THE-MONTH 
‘CLUB, INC 


BA POPULAR SCIENCE 


}w price 1 
Send to-day for our FREE Borbell Catalog 
BUR BARBELL CO. 


FOR CABINS, TRAILERS, 
CONTRACTORS, BOATS 


Hee, sats sett 
iin 


vi 
lant: Larger models for fa 
sh 
"Wondred models 480 to $6,000 waits 
Gasoline or Diesel Powered 
D. W. ONAN & SONS INC. | 
‘ms Reyasen Ave, Minnenpls 5, Minn, 


"Head Noise’ 
Misery? 


Try this simple 
Home Treatment 
Many people have writen us that 
our home treatment brought them 
blessed relief from the miseries of 
Hard of Hearing and Head Noises 
due to catarrh of the head. Many 
were past 70! For proof of these 
amazing results, write us today. 
Nothing to wear. Treatment 
used right in your own home — 
easy and simple. 

Send now for proof and 

30 day trial offer. 


THE ELMO CO. 
Dept. 473 Davenport, 


STOP AUTO ACCIDENTS 


Devt. PD, 


MACCHI & CO. 


BOYS! NEW MIDGET RADIO! 


‘eas 


Here it 


EXTRA! 


2906 Fallerten Ave., Chicoge 47, 


High Income Travel Abroad 
in WORLD TRADE 


Would you like a complete change? Uncrowded 
field? High income and World Travel oppor- 
s? Your own business capable of un- 
limited earnings? Or a career as a salaried 
Export-Import employee or executive, either 
in the U.S.A. or traveling abroad? 
GIGANTIC UNCROWDED INDUSTRY — Go after a 
share of the enormous profits in an industry 
in which around $20 Billion worth of goods 
will be bought and sold this year by large and 
small firms and independent men and women 
traders. 
NO PREVIOUS EXPERIENCE REQUIRED —I have 
had more than 25 years’ experience an 
tively carrying on a World Trade busi 
right now, Send for my FREE BOOK today 
Men and women I've started now have their 
‘own Export-Import bi Others hold 
salaried positions in this industry of opportu- 
nities unlimited. 
BUY — SELL WORLD-WIDE WITHOUT CAPITAL — 
Yes, you can buy and sell at fine profits with- 
out investing your own money in the goods. 
You can start trading by mail order within a 
few weeks — even operate your business from 
your own home. 
START TODAY — GET FREE BOOK —A special 
feature of my offer to help you get started fast 
is a full year's membership (at no extra cost) 
in L.T.G. which puts you in contact with 
traders the world over. World Trade Certifi- 
cate awarded, 
Rush coupon today for my illustrated FREE 
BOOK. No obligation, No salesman will call. 
Air mail reaches us overnight. 


State, 1 
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Make 100% to 150% Profit! 
[AANUFACTURE 


M 
BUILDING BLOCK 
In Your Own Back Y. 


G. HoTI 
01—etn, Ave, Brochivn 0: Me, Yo, STerting 8-9473 


BiG FREE CATALOG 


"of WAR SURPLUS 


OPTICAL BARGAINS 


Build Your Own RIFLESCOPE, BINOCULARS, TELESCOPES, ETC. 


We Furnish Optics and Instructions 


(© LENSES, PRISMS & RETICLES 
(© EYEPIECES ond OBJECTIVES 


Request CATALOG N 


EDMUND. SALVAGE COMPANY 


INGTON, NEW JERSEY 


8G rorutar science 


14k GOLD PLATED — 
CHRONOGRAPH WRIST WATCH 


MARDO SALES CO., pity 1807 


480 LEXINGTON AVE. NEW YORK 47, Me Ys 


FOR AGENTS 
eed name at 


2 aE NY cad 


Money sek” 
WESTER METAL POCTS., 


Ee Ladi be 


all model Very best. 
je. Fully guaranteed. Buy direc 
lowest, wholes 


Bone Chron ate Acrontions ‘and Concer. 
tins. We 


Send name and Address for FREE catalog, 
ITALIAN ACCORDION MFG. CO. 
7600 Cottage Grove Ave., Dept. PS-1, Chicago 19, Ill. 


St ‘OUND POWERED PHONES 


MONEY BACK GUARANTEE 
Postage Prepaid on Cash Orders 


MEN’S DIAM IND 


COPY OF $500 ORIGINAL 


crane” $965 
SEND NO MONEY Tae 


205, Tax 


for size. 
Your Choice, of Massive, 14K (or 12K Yellow ‘Gold. Finish 
ge Ria gos Ml ore Seager td 
White, Huby ‘Sides or Flashy’ 3 
whith ‘io side stones Money Bock 
GRAND JEWELRY 


pt. P, Des Moines 14, towa 


PRINT YOUR OWN 
POST CARDS 


every’ type ‘of business and organization. 
Comme complete with all supplies, structions 
kof 


fee Taiac OFFER: Try ic before 
ug tt Write and TT will be 
you postpaid Alter 10 days, send on 
‘must sell itself: you be d 
}OND EQUIPMENT CO. » Dept. 151 
6633 Enright 


| 
BUILD YOUR OWN ENLARGER | 


for Free Musteates Folder 
ODUCTS CO. 
Gal 


Rae Cau 


é io Chie, a eee ae ches aie 
J : = api cee 
NEON SCHOOL 
G.I. APPROVED apy SSS 
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theres Tun facluavene 
in La Province de Occboe 


Beginners and experts alike find skiing at its best in la Prov- 
ce de Qi depe adi 


: orcas ci 
Sha eS 


B POPULAR sciENc: 


Is this real 
or a model? 


Get the answer in this picture-packed book 
‘on Model Railroading . only 10¢ 
@ Lear about the greatest of all hobbies. Model rail- 


roading is the hobby that fascinates hundreds of 
thousands of men all over the world, 


4, Tis sting took tai yu that el suoning 

le. nd 1s constructive. Fully 
for your copy of “Model 
Railroading for You," written by a well-known 
‘authority. The MODEL RAILROADER, DEPT. 1637. 
Milwaukee 3. Wis. 


Build your own JET ENGINE! 


Order these 


GANT ASTRONOMICAL TELESCOPE 


Ready for use. 6 ft. tripod. 100 diameters 
Toawnisieation: (10,000 are 


Shipped via Express ¥.0.8, stanorville 


pe SUEFOLK SCIENCE SERVICE 
VILLE, N.Y. 


KE YOUR OWN s 


with 


MaKe 


4 Griffin rEaDycut 
LEATHER PROJECTS © 


the chosing Ys ote 
tooling. caving, simping, the 
Punching and assembling. 


PRINCE ALBERT 


& THE NATIONAL JOY SMOKE x 


HULL AUTOMOBILE COMPASS 
Streaming (Standard 


See them of your 
Croton 
jeolers now! 


ONE YEAR WRITTEN GUARANTI 
ARMY AIR CORPS 16 JEWEL 


MODERNIZE YOUR OWN KITCHEN 
EASILY—INEXPENSIVELY 


| with EASH-BILD* “Build It Yourself” cabinets 


The Easi-Bild Pattern Method takes the mystery out 
of making modern, professional looking base and wall 
cabinets. Tells what materials to buy...when and where 
to use each... specifies the right Casco Glue. 
Includes complete assembly illustrations and step- 
by-step directions. FULL SIZE CABINET CON- 
STRUCTION PATTERNS make entire kitchen 
an easy job! 
1a Pattern Con 
Follow These ctions. 
Solve All Your Gluing Problems: 
For boats, outdoor furniture, sports equipment 
—joints that must withstand outdoor exposure 
—CASCOPHEN (Resorcin Resin Glue). The 
first completely durable glue available to 
home-craftsmen. 


For furniture, toys, heavy-duty home repairs— 
use CASCAMITE (Urea Resin Glue) where 
you want a light-colored or mold-proof glue 
line. Use CASCO (Casein Glue) for loose-fit- 
joints. general heavy-duty jobs. Both easily 


mixed in cold water 


Enclosed is.......for material checked below : 
( ) Kitchen Wall and Base Cabinet, Pattern 
201—S1.00. 


SEND COUPON FOR CABINET PATTERN T 


‘Casco Pattern Dept. PS-10 
P.O, Box 215, Pleasantville, N. Y. 


( )32page Pattern Book illustrating 94 pat- 


tern projects—20r. 


Name, 


! 
| 
1 
1 
i No. 
! 
I 
| 
| 


Zone____State. 


all 


THE BORDEN CO. - CHEMICAL DIVISION 


Makers of Casco Glues 
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COMMERCIAL PILOT 
bred wine 
nm 30000 
a be ve 


Dean of Enrollments - Dept. 91 
Embry-Riddle School of Aviation 
Miami 30, Florida 


Please Print 
NAME 
ADDRESS, 


Sare__ Aw 


SCHOOL OF AVIATION 
MIAMI 30, FLORIDA 


“Tam interested i 
AME Mechanic 
1D) Commercial Pot 


TRAIN IN MIAMI--AIR CAPITAL OF THE WORLD 
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I'd like 
to seethem 


Everybody hos his own pet idea of some gadget he 
would {ike to s0e 


Levels with telescoping ends. These would be 
fine for the home owner who does occasional 
repairs. By pulling the ends in or out, one level 
would take the place of several.—Fred J. Kost, 
Orlando, Fla. 


A rolling tool carrier for work under a car. It 
could be a low, slightly sloping board mounted 
‘on casters. Pegs would keep the tools apart. A 
bor on top would hold sockets for a wrench,— 
Richard E. Truett, Los Angeles. 


BEA CHAMPION DRIVER 


LET YOUR INSTRUMENTS MAKE YOU A BETTER DRIVER 


Your instrument panel is a thing of beauty, but Oil pressure is vital, it registers the “blood pressure” 
primarily it is a practical aid to better driving. Your _ of your engine. If too low, it indicates low oil level, 
instruments tell you all you need to know about oil too thin or oil pump inoperative. If pressure 


the operating efficiency of your engine. Cultivate is too high, oil is atiff from cold or too heavy. In 
the habit of checking them frequently. cither cue lt’s a danger signal —heed it. 


There is no instrument in your car to check your 
spark plugs—but most Champion dealers have a 
Spark Plug Service Unit with Sparking Compara- 
tor. Have yours tested and cleaned at regular 
intervals—it improves engine performance « 

and saves money. 


A champion driver observes simple fundamentals, and maintains the 

life, pleasure, economy and performance of his car. Real experts like _¢ 

racing champions use dependable Champion Spark Plugs . . . fe 
+++BE A CHAMPION DRIVER—IT PAYS. ra 


FOLLOW THE EXPERTS- 


Doms AMERICAS FAVORITE 
R Johnny Parsons, 


1949 AAA racing 
oe 
mpions 
exclusively to win SPARK PLUGS 
my championship.” 


TMP yy 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


Listen 10 the CHAMPION ROLL CALL .. . Horry Wismer's fost sport 


ut every Friday night, over the ABC network 
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PYROIL 


“dry starts” 
“battery drain” 
“rust and corrosion” 
“friction wear” 
“fouled spark plugs” 


‘Make your winter-time driving easier on your 
nerves and easier on your car with Pyroil. Pyroil 
provides the “extra protection” you need when 
using low temperature oil. Pyroil improves lubri- 
cation because it gives oil the property of coher- 
ing to cylinder walls. 

‘When you stop for gas or oil, remember to add 
Pyroll—add extra trouble-free miles to your car. 


Pyroil for Aircraft Engines 
Use Aircraft Pyroil B for lubricating oil, Aircraft 
Pyroil A for gasolin 


GIVEN! 


‘An attractive Pyrolt_ metal 
tavings bank—takes coins up 
fo. 50e_ pieces, MOTORISTS 
IPs Vours for the asking 

‘ent ‘postage. paid 


Monvtoctored and Gueranterd by 
PYROIL COMPANY, 
‘456 Moin Street 

Wisconsin. 


PYROIL COMPANY 
456 Main Street, LaCrosse, Wisconsin 


T want my car to last and run properly, Please tell me 


more about Pyroil and how it can accomplish this 


Nemeccancnacit 


Address a 


State, 


City oF Town... as 
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I'd like to see them make ..- 


a? 


: 


‘MEDICINES: 
7 es 
7 


A lock-up compartment in refrigerators for 
medicines. It wouldn't take up much space in 
the refrigerator, and you could store medicines 


that have to be kept cool.—Joel A. Moskowitz, 
The Bronx, N. 


me 
n= 


Automatic switches on each burner of an clec- 
tric stove. The weight of a skillet or pan would 
turn on the current. Removing the pan would 
turn it off. You couldn't accidentally leave a 
burner on.—Charles J. Hanrahan, Keene, N. H. 


Removable plates on the oil pans of cars. To 
clean the sludge out of the crankcase, you could 
just_ remove this plate, There would be no 
need to remove the entire oil pan—R. D. Tone, 
‘Monahans, Tex. 


F 


(THE only portable ir 
compressor having 4 
cylinders in space usually 
required for one—abso- 

lutely no pulsation. Does 

x more painting in an hour 
than hand brushing in a 

day. Lubricates machinery, 

inflates tires. Ideal for home, 

Q) farm, service station, ma- 

Q chine shop and contracting 

pa 


ter. Powered by 
gas engine or 
electric motor. 


Write for 
Literature 
and Prices 


THE CAMPBELL-HAUSFELD CO. 
151 RAILROAD AVENUE HARRISON, OHIO. 


Seal up every heat-wasting 
crack, opened seam and 


boiler, tank, radiators and piping tight 
professional repair men do—will 

Smooth-On No. 1 Iron Cement. Do 

yourself—now—and cut this winter’s fuel 


caus 


iB expats 
Smooth-On No. 1 in 1%4-or- 7-024, Ibs 


or larger sizes at your hardware store. If 
they hayen’t it, write us. 


FREE Repair Handbook 


YOUW free copy of the Sm 
SMOOTH-ON MEG. CO., DEPT: $84, 
ww Aver, Jersey City 4, 


SMOOTH-ON 


THE IRON CEMENT OF 1000 USES 


get it now- 


ALLIED’S 1950 TV « 
RADIO CATALOG! 


196 PAGES OF 
BIG VALUES 


EVERYTHING 
IN RADIO AT 


LOWEST PRICES 


Send for 
Radio’s Leading 
Buying Guide 


Save money on every radio 
need! Get the new 196-page 

2 1950 aLLigp Catalog, preferred 
GP and used by everyone in radio 
‘See the world's largest stocks 
‘of top-quality equipment, all 
‘at low, money-saving prices! 
Latest TV releases, home ra- 
dios and radio-phonos, Ama. 
teur equipment, PA 5; 
and High-Fidelity Sound, re- 
corders, test instruments, 
builders” kits—plus thousands 
of parts, tubes, tools, books 
and diagrams. Have all the ad- 
vantages of quick delivery, 
complete selections, big sav- 
ings and expert personal help 
from the World's Largest Ra- 
dio Supply House. Send today 
AMPLIFIERS, P.A. for your FREE copy of the 1950 
SYSTEMS, RECORDERS = ALLIED Radio Buying Guide! 


ALLIED RADIO 


ALLIED RADIO COR! 
833 W. Jackson Blvd., D 
Chicage 7, Illinois 


(Dl) Rush FREE 1950 ALLIED Catalog 


[AMATEUR GEAR 


— a 


yt. 7-A-0 


Name... 


Address. 


City. 


++Zone...+-State s+ 
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With television you see beyond 
the horizon. Radio brings you 
sounds from around the world. 
Electron microscopes peer deep 
into an infinitesimal world. 

These, and other “leaves” on 
our new tree of knowledge are 
rooted in creative research—as 
carried out at RCA Laboratories 
in Princeton, N, J. Here, research 
scientists seek new scientific prin- 
ciples, improve on old ones, or 
put them to new uses, 


Deep ate their reots 


Already on their achievement list 
are hundreds of basic developments 
in electronics, television, radio, loran, 
Sources 
to give you better products. 

Examples now working for you 
include: Today's sharp-eyed 
Image Orthicon television cam- 
eras, television picture tubes, com- 
pact portable radios made possible 
by tiny electron tubes, the 45 rpm 
record-playing system with the 
fastest roused changer ever: do- 
vised and distortion-free records. 


Research in your behalf: Creative 
research into new principles is an= 
other way in which RCA Labora- 
tories work to improve your way 
of living. Leadership in science 
and engineering’ adds value be- 
yond price to any product or serv- 
ice of RCA and RCA Victor. 


Examples of the newest advances in 
radio, television, and electronics—in 
‘action —may be seen at RCA Exhibition 
Hall, 36 West 49th Street, N. Y. Ad- 
mission is free. Radio Corporation of 
America, Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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Why Every School 
Should Be a‘Trade School’ 


OR a country so proud of its machine 
tools, we are pretty snobbish about our 
machine schools. 

Sure, we have some “vocational” and 
“technical” high schools, as distinguished 
from the “classical” or academic high schools 
set up for a theoretical public education from 
cradle to college. But there are too few real 
trade schools. And too many of these few are 
locally labelled as parking lots for dopes who 
can’t make the grades in the book schools. 

‘This segregation is shameful because it 
fails to understand the difference between 
those who think with words, and those who 
think best with things. There will always be 
dopes—in white collars or work shirts. And 
there will always be those whose competence 
they can demonstrate better than they can 
describe. 

But the real stupidity of this segregation 
of doing and reading is its failure to recog- 
nize the facts of our compulsory education 
system. There are vastly more desks and 
books in academic high schools than there 


are benches (or wrenches) in trade schools. 
Book-school courses and customs are angled 
for college. Yet four out of five high-school 
seniors never go to college. 

This doesn’t mean that their book learning 
is wasted. But it does mean that a great pro- 
portion of high-school seniors suddenly be- 
come freshmen as people. And some of them 
would be happier as trained motor mechanics 
than as clerks by default. To these you can 
add the reluctant collegians who always 
wanted to run a filling station or a bulldozer. 

Perhaps the best way to stop the segre 
tion between book-schools and machine- 
schools might be to set up compulsory courses 
in the mechanics of modern living. A would- 
be chemist might find some personal prac- 
tice with machines a handy knowledge later. 
And a future second-rate hardware salesman 
might dare to try for first-class toolmaker. 


Rinna Gittrzces 
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Negligible ee? le Alte 80, we Miles 


How the Fram Oil & Motor Cleaner Works... 


Now FRAM Offers You z 
COMPLETE ENGINE PROTECTION ' 


< 


x | For Complete Engine Protectios 


f « 


an 


en Wide. Please. 
ws,” inspection, e th 
tunnel at Cleve 


through the tunnel to give it speeds up to twice that of sound. 
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— Lavury Sports Car 
“ee hides the Rang 


; 


cay - #3 See 


Thi: 


FTE kind of an automobile that most 
everybody dreams about—a luxury job 
built to one's personal  specifications—was 


delivered the other day to Richard Miffl 
Kleberg, boss of the almost legendary Kir 


stowage 
COMPARTMENT 


superduper dream job is built to go where the deer and 
the antelope play—and to carry the ranch boss the 


in style. 


Ranch on the Texas Gulf Coast. It may be 
the fanciest car in the U.S. Certainly it is 
one of the fanciest in the world. 

It wa 
expanses of America’s 


built to roam the mesquite-studded 


est private land 
1,000,000 

it was engineered tc 
Motor Division of 


empire nearly 


A 


covering acres, 
ich car de luxe 


ler by the Buick 
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Old ranch ear tha 
places shows earlier 
Game forks, gun 
ing spare wheels, 


new Kleberg luxury car 
sions of same basic id 


Ww car was started 

scale aide and this 
“trim buck” was built to test seating and equip- 
ment like fender and scat-back compartments. 


General Motors, and designed jointly by 
Buick and the GM Styling Section. It was 
made for hard usage. Even the engraved 
silver handrails bolted securely to the dash 
and to the back of the front seat are there 
for a purpose. For this car will be driven 
cross-country, without benefit of roads, more 
than it ever will be driven on a highway 

The concept of the car began late last 
winter when a representative of the Styling 
Section visited Kleberg on his ranch. The 
tough, weather-creased boss man already 
had a ranch car. It had been made right 
there, using a standard car as a foundation. 
It had served its day. Kleberg figured as how 
he was in line for a new one. 

He and the GM man took off across the 
mesquite, hog wallows, and dry washes at 
60 m.p.h, The visitor got his teeth jolted. 

“See what I mean about those handrails?” 
asked Kleberg. 
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Special Buick Dynaflow built for King Ranch 
only” superficially resembles company's familiar 
Roadmaster m« A 1949 frame was reworked 
to cut wheelbase 5% in. to 1 Large rear 0 
ng boosts bumper-to-bumper length to 21 
compared with standard. 209, while height 
is in. greater. Chassis and body members are 
extra-braced throughout to accommodate empty 
weight of 5,464 Ib., 900 Ib. aio than frame 
was built to carry. Axle shafts and. stecring 


r- 


Pretty soon they flushed some sand dunes. 
“You're not going to drive over those!” 
med Kleberg’s guest. 

‘Sure am,” said the rancher. 

He valved some air out of his tires to 
give the wheels more surface area, pressed 
the starter, and away they went. Once 
through the sand, Kleberg calmly fished a 
carbon dioxide fire extinguisher out of the 
luggage compartment and pumped up his 
tires again to normal pressure. 

“So I need a good ranch car,” concluded 
Kleberg. “See what I mean?” 

GM started from taw. It took six months 


TINTED WINDSHIELD 


components are made of nickel-chrome-moly 
steel and shot-peened for extra strength. Heavy- 
duty radiator core was provided. A Ii-al. stor- 
age tank mounted over engine stores additional 
cooling water. oling system capacity is 32 
ats., compared with usual 18, Extra hood open- 
ing ‘above grille provides 35 sq. in, additional 
aperture for air entry. Hood, doors, and dec 

are of aluminum alloy .064 in, thick. Rear quar- 
ter panels are 20-gauge steel. The 15 by 8.90 


to design and produce exactly the automo- 
bile that Kleberg wanted. 

It's strictly functional. On the front right 
fender, which is beefed up to take the load, 


there's a demountable wrangler’s seat com- 
plete with an airplane-type safety belt. On 
the left front fender is a rustproof-steel fork, 
also demountable, to hold any big game the 
rancher happens to shoot. Fenders hold six 
guns, with leather cases, within easy reach 
of the driver and his front-seat passenger. 
‘The car has a two-way radiotelephoné 
power winch to drag it out of holes, sand; or 
mud; a first-aid compartment; a refreshment 


a 
sixcply tires are size of light-truck tires. Col- 
lapsible top is manually operated to save weight, 
Curtain frames snap into door sockets and are 
secured by screw locks. Spring-loaded, chrome- 
Plated plaques cle sockets when curtains are 
Teranen Each Gonpertmmsnie carga 
automatically when i is opened. Tie downs on 
parking lamps and running boards are for lash- 
Ing on game. Car's predominant color is beige, 
Top is suntan fabric, 


bar; ammunition-storage space; cast-alum- 
inum running boards impregnated with Car- 
borundum® for sure footing; an extra-large 
radiator and an emergency water supply for 
Texas heat; a tachometer, compass, and 
sensitive altimeter; an outsize gas tank; and 
hydraulic-assisted power steering. 
That's only a peek. Here’s more: 
The biggest passenger-car tires available; 
special wrap-around bumpers to protect the 
body and fenders from dents; extra-heavy- 
gauge body and fender steel; three extra 
inches of ground clearance; modified 
wheel-base and over-all length; a collap- 
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« for guns can be removed by re- 


Back end 


Engine is basically standard Roadmaster 
straight 8, developing 152 hp. at 3,600 rpm. 
Extras include chromium plating, coolant tank, 
oil-bath filter on engine-ventilation system. 


Under floor of huge luggage com; 
the radiotelephone units, Floor is, ski 
covered with tough plastic. Ano, Bre extingeole 
er, other emergency items are carried here. 


me are 


sible top with Plexiglas® side curtains; a 
spare spare wheel; a tinted windshield to 
filter the sun’s rays; a luggage compartment 
twice as big as usual; adjustable-pressure air 
cushions for custom seats; 
deck lid, and hood to sav 
compartment and “courtesy” lights. 

Still more: a reworked bumper grille to 
accommodate the winch cable; foam-rubber 
linings for all compartments and as a base 
for the leather-covered car “belt”; chromed 
exhaust pipe; an extra-width fan blade for 
additional engine cooling; removable deck 
lid; chrome kick pads on doors; snap-lock 
shelves in both front fender compartments; 
barred headlights to protect the lenses; and 
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Brakes have oversize ings and dust seal 
(arrow) ‘cemeated to backing ‘plate, Power- 
steering system has mechanical linkage to beok- 


stop failure of hydraulic-assist mechanism. 


PP: 


Stee! guards, skide, and 
Sle all critical points on underside of car 
to prevent damage to engine or drive mecha- 
nism if stumps or holes are encounter 


a special leather-wrapped steering wheel. 

And there's still more, but a man has to 
stop and catch his breath somewhere. 

Practically everything about Kleberg’s 
ranch car, called El Kineno (regional Mexi- 
can for “The King Ranch”), is special ex- 
cept the standard Roadmaster® engine, Dy 
naflow® transmission, and wheels. 

The cost? Well, nobody around the big 
Buick plant at Flint, Mich., or at the GM 
general offices in Detroit seems inclined to 
talk about it. But you get the impression 
that if you would like to have a dream car 
built to your specifications, it would help if 
you started off by owning a million-acre 
ranch or a share in the U. S. Mint. END 


Working model of giant Bevatron atom smasher has rin 


*Baby’° OKs Biggest Atom Gu 


T=sts of a quarter-scale model have just 
given the green light to plans for the 
world’s mightiest atom smasher, the Univer- 
sity of California’s projected $9,000,000 
“Bevatron.” Expected to be ready for first 
tests by midyear, the full-scale atom gun 
will hurl protons at a target with the colos- 
sal energy of six billion electron volts, plac- 
ing controllable beams with the power of 
cosmic rays at the disposal of physicists 
(PS, July "48, p. 270). Delivering one- 
tenth of this power, as planned, the pilot 
model shown here operates with an effi- 
ciency that fulfills its builders’ fondest hopes, 
declares Prof. Ernest O. Lawrence, director 
of the University’s Radiation Laboratory. 

Most prominent part of the model is an 
electromagnet of “racetrack” shape, a ring 
25 feet in diameter with a short straightaway 
section at each quarter of its circumference. 
The magnet’s hollow interior contains a 
doughnut-shaped vacuum tube of 100-foot 
perimeters Speeding protons are fed into 
this tube by a 10-ton cyclotron. After this, 
the charged particles are further accelerated 
in making 150,000 complete laps around the 
magnetic racecourse.’ Successful trials of the 
Bevatron model have vindicated its revo- 
lutionary design. 


aped magnet of 25-foot 


Ten-ton cyclotron, above, injects speeding pro- 
tons into 100-foot ‘accelerating tybe of model. 


In the full-size machine, either a larger cyclo- 
tron or an electrostatic generator may be used. 
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y Glass Cuts Glare 
Bnicur sunshine won't bother"your eyes 
as much when you are out riding if the 
auto's windshield and windows are equipped 
with a new glare-reducing safety glass. 
Tinted a bluish-green, the glass shuts out 


more than 15 percent of heat-giving infra- 
red rays and a large amount of the ultra- 
violet rays that fade upholstery. In photo 
above soft light comes through E-Z Eye® 
glass in left half of windshield while glare 
shows through ordinary glass in right half. 
Libbey-Owens-Ford makes the new glass. 


Harvesters Help Peter Piper Pick More Pecks 


Wonxens in two parts of the country have 
discarded the old stoop-and-squat technique 
of harvesting cucumbers, Now they sit or 
lie in vehicles that carry them close to the 
ground—and the cukes. 

At left below workers sit on a machine 
self-propelled by a I%-horse engine. It is 
steered automatically by a trailing guide 
arm that follows a furrow, dug beside every 
third row. Covering three rows, 
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Prayrie Orchards Farm, White Pigeon, Mich, 

In the photo at right, a tractor-pulled plat- 
form is shown in operation near Oregon 
City, Ore. Four workers, one to a row, lie 
face down on the platform as they pick 
and feed cukes into a conveyer belt that 
dumps them into sacks at one end of the 
vehicle. Developed by C. P. Sivertson, of" 
the U.S. Department of Agriculture, the 
harvester is also usable on other row crops. 


Picxinc up trash from lawns and beaches 
is easy with this mechanical picker. Made 
aluminum with plastic hand grips, it stabs 
assorted debris with twelve sharp prongs 
as shown at top. When the prongs are full, 
a downward thrust on the center grip pushes 
in a plunger that forces a spring-held strip- 
per down along the prongs, ejecting the load. 
The lower photo at left above shows how 
the gadget can pick up and eject a single 
cigarette, A twist of the grip locks the 
stripper at the end of the spikes for safety 
(right). The device is made by the Belmar 
Wheel and Machine Co., of Belmar, N. J. 


Tus lightweight baby carries a man- 
load in scooting around large industrial 
plants, parking lots, or airfields. It is power€d 
by a one-cylinder, two-cycle engine through 
a chain drive to the rear wheel, Top speed is 
25 m.ph. The frame is made of one-inch, 
gas-welded steel tubing, and the steering 
post is jointed so that the cycle can be 
stored in small spaces. The two-wheeled 
midget scooter was developed by the Ran- 
dolph Sales and Engineering Co., of Cuya- 
hoga Falls, Ohio, which believes that it is 
the smallest powered scooter on the market. 
The one-man vehicle sells for around $150. 


Tiny Radio Tests Dogs’ Nerves 


Piacep under a dog’s skin, this tiny GE 
radio receiver, the size of a golf ball, now 
lets scientists study the animal's nerve reac- 
tions under normal conditions. Previously, 
experiments involving electrical stimulation 
of a nerve had to be done with the dog 
anesthetized or with wires leading through 
its skin. Now the skin-buried receiver picks 
up a radio signal and stimulates a nerve, 
while the dog can move normally. The in- 
sertion, during anesthesia, is painless and 
the wound quickly closes over the receiver. 
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SICA GEL PREVENTS 
CONDENSATION ON WINDOW 


This, the world’s fastest wind tunnel, 
gineers see what would happen if that 
model were flying at Mach 10 at an altitude of 


Su 


HE latest U.S. wind tunnel uses such 

high speeds that they had to think up a 
new name for it: hypersonic. That means 
quite a bit faster th upersonic, The new 
tunnel can test models at 10 times the speed 
of sound—Mach 10, as engineers say. 

Already, full-size missiles have reached 
Mach 7 (the Wac Corporal-V-2 combination 
did slightly better than that last year), So 
California Institute of Technology built for 
Army Ordnance the new tunnel that oper- 
ates at the still higher speeds of tomorrow's 
rockets. 
iltech gets its hypersonic wind by com- 
pressing air in a tank. A battery of 15 com- 
pressors raises the pressure to 290 pounds 
per square inch. Then a hydraulic control 
pulls out the plug—a rubber-tipped steel 
wedge closing a slit only .0 . wide. The 
air rushes through this slit at the speed of 
sound, It expands into the “working sec- 
tion” of the tunnel until it is very cold, as 
thin as the air at an altitude of 163,000 
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WINDOW LOWERS TO 
SEAL TUNNEL 


163,000 feet. The model doesn’t move, but the 
air docs—at 1,790 mp.h. Caltech developed 
the tunnel to test rockets for Army Ordnane 


ersonic Too Slow— 
Now [t°s Hypersonic 


feet, and moving 1,790 m.p.h. This speed 
is 10 times sound speed under those condi- 
tions of temperature and pressure (it's the 
relation of speed to sound speed—Mach num- 
ber-that interests engineers, not m.p.h.) 
he model itself is about as big as a penc 
It is mounted in a working section only five 
in. long. A special camera makes Schlieren 
pictures of the shock waves in the air as it 
flows past the model (see photo at bottom 
of facing page). It uses mirrors to reflect 
parallel rays of light through the tunnel’s 
glass windows. The beams of light are di 
turbed by the shock waves, which act as tiny 
lenses, so that the waves show up as lines in 
the photograph. The whole camera system 
can be moved along the tunnel on an over- 
head track to photograph what happens 
ahead of the model and behind it. 

By studying these photographs, the engi- 
neers learn much about shock waves and air 
flow—information that will help them design 
rockets to fly ever higher and faster. 


Tunnel is turned on and off by fast-acting 


steel wedge at left, which plugs .0055-in. slit 
admitting air to test section. Hydraulically op- 
ited, it moves in and out four inches. 


Engineer adjusts pencil-size model for a ride 
in the hypersonic ‘be Temperature inside 
test chamber drops sharply as high-pressure air 
expands after passing through the slot. 


Pressure pattern around model “flying” at Mach 
10 is shown above. Note shock wave trailin 
back from nose. Pictures tell engineers muel 
about rocket performance at high speeds. 


Radar Plane Joins Navy 


KEEPING a watchful eye over the fleet 
is the latest job taken on by the Douglas 
AD-3W Skyraider. This version carries 
radar equipment that can detect an ap- 
proaching enemy hundreds of miles away. 
The radar antenna is covered by a plastic 
radome bulging under the forward part 
of the fuselage. More than 500 Skyraid- 
ers, useful for many reconnaissance and 
combat duties, have joined the Navy's air 
arm in the past three years. 


Pigeonholes Store Cars 


Tas parking system would “file” your 
car in a pigeonhole, A small lift takes the 
car into the main elevator, which moves 
sideways on tracks and raises the car to 
any of four levels. The lift then puts the 
car into an empty stall in the steel stor- 
age racks lining both sides of the track. 
The system, called Pigeon Hole Parking, 
was invented by Leo and V 
The Peters Company, Portland, Ore., 
makes it. 
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Imitating the movements of a man’s arm, three 
ms on machine lift workers up into the 


Operating four levers that control the hydrau- 

cylinders and move the boom, the worker 
above easily maneuvers his platform to the 
proper position for plucking fruit off the tree. 


To give the machine a firm grip on a hillside, 
the ‘trailer is jacked up and. its telescoping 
front axle extended. Operator at right locks the 
axle in place by inserting a single pin. 


MD rorutar science 


Te OS 
branches of a tree. This method of harvesting is 
said to enable three men to do work of eight, 


Elevators Lift 
Fruit Pickers 


'HIS machine takes the ladder-climbing 

out of fruit harvesting and tree pruning, 
Mechanized booms, jointed like a man’s 
arm, lift workers on platforms up into the 
branches of a tree. 

Hydraulically operated by a 7%-hp. gaso- 
line engine, the trailer-mounted booms can 
be moved up and down in a 180-degree are 
and from side to side in a 330-degree arc. 
Four levers on each boom control its action. 

For working on a hillside, the trailer has a 
telescoping front-wheel axle that can be ex- 
tended to 12 feet to give a firm footing. 
Ormand Hukari, of Hood River, Ore., inven- 
tor of the machine, says it enables three men 
to do the work of eight. 


auf 


only one drain line and one hot- and one 
cold-water pipe would be needed. Toilet, 
bath, and basin drain into a single pipe, 


New Ideas from the Inventors 


while one hot-and-cold-water faucet, ar- 


, serves both the basin and 
the tub. Easily installed, it is designed to 
reduce plumbing costs and installation prob- 
Jems in small homes and apartments. 


ranged to s1 


2 Bike to Serve Double Duty. 

This bike, with its come-apart frame, 
could not only be used as a conventional 
bicycle, but as a driving unit for a delivery 
cart or baby carriage. The front wheel is 
simply detached from the bike, and the rear- 
wheel assembly is attached to the cart. A 
swivel coupling permits steering the cart. 


Tarn the page, please, for three more new ide: 


3 Rail Car to Aid Track Work- 
ers. Setting railroad-track spikes so 
they can later be driven by mech 
other means has always been a 
ing job. A spike setter, riding this r: 
would need only push himself along the 
track as he works. He sits on a comfortable 
seat; spikes are fed to him from a bin, 
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Make Wiring Easier. 


ie hard-to-get-at wiring jobs, this 
4 like tool feeds the wire as needed. A 
spool holds the wire, while a r 
nipple at the tool's tip insures just 
tension as the wire is wound around the 
terminals. A finger-operated cutter snips the 


wire when connection is complete 


5 Rotary Tool to Mount Tire. 

With this rig, one man could squeeze a 
heavy tire onto a wheel with little effort. He 
simply rotates the arm clockwise around a 
r post imbedded in the base. This 
the horizontal roller to force the bead 
outward, The vertical follow-up roller then 
presses it downward past the flange. 


Patents on these inventions hare been granted 
{4 E Barrell, Cook County, Ik 
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1. TH. Sarchet, Spatane, Wash; 2 
5. R. Moore, OF 


6 Trimmer to Climb Trees. Par- 

ticularly suited to palm trees, this auto- 
matic trimmer would climb a tree under its 
‘own power to cut off dead fronds or branches. 
Powered by electricity, hydraulically ad- 
justed motor-driven rollers move the trim- 
mer up the trunk, while a circle of rotating 
nippers shears off the dead leaves. 


GG. Haaptman, New 
we NL; & RE, Whitaker, 


ANY: 3K and R, 
Angeles, Calif 


TV camera fitted with new “lens” is trained on 
people at opposite side of football field, 400 feet 


“Lensless Lens”’ 
GivesTV Long Eye 


‘OU can see whether a man more than a 
city block away is smiling or frowning 

when a TV camera uses a new long-range 
ye.” Employing a concave mirror instead 
of a lens as its principal optical element, 
this telephoto objective resembles a reflect” 
ing telescope in principle. 

Conventional long-range lenses of equal 
power have many lens elements, making 
them too long and heavy to be used on lens 
turrets of TV cameras. These handicaps are 
eliminated by the new “lensless lens,” the 
Video-Reflectar?, designed by Dr. Frank 
G. Back, who ‘invented the now-famous 
Zoomar® vari-focal lens for movies and tele- 
vision (PS, Aug. '47, p. 126). 

Lightweight mirrors replacing heavy lens 
elements provide 40 inches of focal length 
in an objective only 16 inches long and 
weighing less than six pounds, Light rays 
from the subject enter the camera through 
a lenslike correction plate with a slight in- 


Close-up and diagram of new “lens” show 
how it works, Image formed by concave mirror 
is reflected through three right angles by flat 


koa Rorares 
_"Damee” TO 
TRANSMIT MORE 


uss 
Comnscrion——+ + 
pute 


away, for test. What you would see on screen 
of home receiver is shown in picture below, 


People in distant grandstand nearly fill frame 
of image produced by new “lens,” as seen on 
monitor screen that duplicates home receiver's 


ner curvature, precisely calculated to correct 
spherical and other aberrations of the rest 
of the optical system. The rays are then 
formed into an image by a concave mirror 
and transmitted to the TV camera by three 
flat mirrors, To regulate light transmitted, a 
knob turns a “damper,” resembling a fur- 
nace damper, that replaces the conventional 
iris diaphragm and gives equivalent light- 
transmission values from £/8 to {/22. END 


mirrors, T} 
quired b 
space 


image long light path, re- 
in, focal length, in, small 
es light transmitted. 


Atomic Furnace, 
Ash-Can Size. 
Makes Isotopes \ 


N ATOMIC furnace small enongh to fit 

inside an ash can may soon be produc- } 
ing radioactive materials for research. De 
veloped in England, the whole thing weighs 
200 pounds, costs $4,200. 

The “Aspatron” has nine shallow copper 
trays: five containing paraffin; and four, 
uranium oxide, The trays are stacked alter- 
nately inside a double-walled copper can. 
Any uranium compound gives off some rays 
naturally. The effect of the paraffin and cop- 
per is to multiply this radiation. Water be- 
tween the can walls keeps deadly rays from 
getting out, and a boron-steel rod can be in- 
serted down the center to stop the reaction 

The Aspatron is not a true “reactor.” It 
generates far less energy than a giant pile 
like Brookhaven's (PS, April "49, p. 121), 
which is bigger than a house and cost mil- 
lions. But it is reported to make ordinary 
things rad e. And these radio 

ns the inventor, can serve as the 
ers” now widely used 
tials Most atomic scientists are skeptical. 
Peiials pe say the unit will make isotopes, 
small copper-can shield, When operating, it is fa Te wnit we ‘ 
kept in the. “grave brick-lined ‘hole’ in a but—as so few neutrons are generated— 
cellar floor—for added protection against rays. the isotopes would be too weak to be useful. 


‘DOUBLE-WALLED 
copren uo 


ALTERNATE TRA 
PARAFFIN AND URANIUM, 


‘DOUBLE-WALLED 
COPPER CAN 


Aspatron’s inventor, 25-year-old Robert Barker 
(left), and Major Conrad V head of ASP 
Chemical Co., claim unit may be used in hospi- 
tals to make valuable, short-lived isotopes. ~ 


Trays of uranium oxide Cordage! that form 
toy 


active part of pile are stacked together. Mate- 
tial to be made radioactive would be put in 
center pipe, and control rod pulled out. 
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Jato Boosts Light Plane 

Tue 50-Ib, steel bottle being attached to 
the belly of the Ryan Navion plane above is 
a new Junior Jato rocket engine. It enables 
the fully loaded plane to make a 300-foot 
take-off over a 50-foot obstacle. Without 


“Raindrop” Reflects Radar 


Tue little black object the man at left be- 
low is holding is a plastic “raindrop.” He's 
holding it in radar waves, beamed by the 
antenna at top rear, to study the scattering 


were developed by Westinghouse engineers 


because facilities weren't available to gener- 
ate extremely small microwaves; instead of 
scaling down the waves, they scaled up the 
raindrops. Oversize drops, up to an inch and 
a half in diameter, were made of plastic to 
have the same electrical characteristics as 
regular rain. The “echo” picked up by the 
horn-shaped receiver at right is fed to sen- 
sitive measuring instruments on the table. 


= 
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it would take about 800 feet. Add- 
ing extra punch to the plane's 203-hp. en- 
gine, the rocket’s 250-Ib. thrust results from 
the rapid burning of a solid-fuel propellant. 
Developed by Aerojet Engineering Corp., 
the 6- by 18-inch, self-contained unit is not 
yet available commercially. 


Trailer Has Loading Ramp 


Tur: odd-looking platform below, for haul- 
ing equipment to a construction site, is both 
trailer and loading ramp. The front end of 
the trailer lies flat against the ground (top 
photo) to receive a road grader, When the 
load is in place on the platform (center), a 
power-operated winch on the back of a truck 
hoists the trailer, which “goosenecks” up- 
ward and backward for hitching to the truck. 
The low-slung trailer (ready to roll, in bot- 
tom photo) is made up to 100-ton capacity 
by Martin Machine Co., Kewanee, Il. 


Sinpliied Dishwasher” 


Solves Husbands’ Problem 


Fed-up kitchen conscript designs low- 
priced, portable machine to de-scale 
tableware with hydraulic jets. 


By Devon Francis 
PS photos by Hubert Luckett 


ET this be the story of the husband who 

got fed up with helping the wife do the 
or listening to her talk about the hus- 
who helped. 

It begins four years ago. Here he was, a 
consulting engineer, washing or wiping 
dishes for a family of six by hand, the way 
millions of kitchen conscripts have done it 
for centuries. He decided to do some 
about it—if he had to invent it himse 

He did. Jerry La Raus—for that’s his name 
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—of Westport, Conn., has put a dishwasher 
on the market that will wash off dried egg, 
dried breakfast cereal, dried jam, and ciga- 
rette butts immersed in cold bacon grei 
Turn it on and forget it. It sells for $169. 
and there is no installation charge b 
there is no installation. 

La Raus made his own dishwasher be- 
cause he wasn't satisfied with what he found 
on the market. He wanted a dishwasher 
that 1) was fully automatic, 2) required no 
plumbing installation, 3) was portable, 4) 
ig enough to take care of a good-sized 

5) would wash the dirtiest dishes 
clean, 6) operate on ordinary household 
heating-tank temperatures, and 7) not be 
dependent on faucet pressure. 

He had problems. Most mechanical dish- 
washers on the market shot water up from 


se 


Heart of new di 
farmed jet unit. 

so arms tum slowly. 
chisel like jets from nozzles “scale 
ter jet washes silverware. Jets clean 
but ‘sooksd-on food shoal bo lovesood’ fat 


dh 


the bottom of the tub by a fan. The water 
was sprayed on the dirty dishes. Some dishes 
didn’t come clean. La Raus bethought him- 
self of the hydraulic jets used to take the 
scale off of steel plate. Why not the same 
thing for dishes? So he devised a jet unit 
that works like a rotary lawn sprinkler. It 
really de-scaled dishes. 

Another fault he had to find with avail- 
able dishwashers was that they only washed 
the fronts of the dishes by direct action. 
The backs got washed only by the rebound 
of the water. When a housewife stacks her 
dishes at the end of a meal, the backs get a 
lot of food on them. Often it dries there. La 
Raus met that problem by canting his jets 
in such fashion that they hit the dish backs, 
too—and at the same time, by jet reaction, 
slowed the rotation of his washing-unit arm 
so the water would do a de-scaling job. 

He considered the problem common to 
everybody who rents a house or an apart- 
ment. Many dishwashers had to be hooked 
up permanently to a water source with 
plumbing. Why make a gift to the land- 
lord? So he decided that he would connect 
his tub to the kitchen faucet with detach- 
able rubber hose. And that led right into 
the problem of independent water pressure. 
He had to have a pump. 

He experimented. Now he was in trou. > 


Rotary pump, here shown disassembled, i 
itive-displacement type. It has a stainless-steel 
shaft, neoprene impellers, and graphite bear- 
ings.’ Pump makes jets independent of faucet 
pressure and also discharges dirty. water back 
to sink, It is designed to be nonclogging, 


Detachable water-inlet hose and dirty-water 
discharge hose that hooks on sink make washer 


portable. One simple screw-on fixture for fau- 
cet is ail that is needed for sink connection, 
Washer uses only 3% gals. of water at nom 

hot temperature to clean up after meal for five. 


sanuary 1950 IIT 


Control unit has clock-type_clectrie motor 
eared for one revolution in 15 minutes. Cam 
followers operate two valves shown. Cycle is 
inlet of washing water, outlet of dirty water, 
inlet and outlet ‘of two’ rinse waters. 


‘Tub and lid are made of Fiberglas®, which will 
not mar, chip, or discolor. Cabinet is steel with 
baked-enamel finish. Drain sump in bottom has 
a strainer to catch solids that might clog hose. 
Strainer must be emptied from time to time. 


‘overed to cushion dishes 
Silver nests in center. Plastic 
coating provides rust-proofing as well as protec 
tion against chipping of dishes. Sole manual 
operation is lifting lid to let dishes dry. 
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ble. Most pumps were noisy. Some rubber- 
bladed pumps wore out, Gear pumps 
jammed when food got into them. Then he 
remembered-the bilge pumps on boats got 
rid of dirt and corrosion without jamming. 
He chinned with the Eco Engineering Co., 
of Newark, N.J., makers of bilge pumps. 

“We can build you a pump if you'll help 
us,” said Eco. He did. He worked out a 
pump of the rotary-displacement type, con- 
centrating on nonclogging design and wear- 
resistant materials. The pump was so s 
cessful that today it’s being used by the 
chemical and other industries. 

La Raus hadn’t whipped all his problems 
by a long shot, but he was well on his way. 
He designed a simplified control that would 
run through the wash-rinse cycles without 
further attention. All a wife has to do is put 
in the dishes, add a detergent, and close the 
lid. The washer shuts itself off when the 
dishes are done. Then she lifts the lid and 
even the glasses dry to a sparkle. 

The washer, rolling on large casters and 
weighing only 100 pounds, is portable. Load 
it into the family car and tote it off to your 
summer place if you want to. 

La Raus had no idea what he had let 
himself in for when he started designing a 
dishwasher, But today, four years and 
some 75,000 knives, forks, and dishes later, 
he has the washer he wanted. 
it's what other husbands w 
American Dishwasher Ci 
up to its ears in orders, 

It paid off in another wa 
have to help with the dis 


too. He doesn't 
any more. END 


Pump motor is 1/6 hp. Valves in control unit 


are self-balancing type that will operate 
against any normal house water pressur 
trols, motor, and pump assembly are mounted 
in rubber to eliminate almost all vibration. 


asily 
Cc 


igar Box” 
Tis cigar-box- 


‘opies Anywhere 


ized photo-copier is so 
compact and simple it can be taken right 
into a library. You just put a sheet of sensi- 
tive paper down on the page you want, set 
the box down on it, press a button—and 
you've mude a reversed negative copy, ready 
for development. 

A special equalizing sheet, which permits 
even lighting from bulbs very close to the 


Squeeze Welds Metals Cold 


Ir you squeeze two metals together in just 
the right way, the British have discovered. 
they'll stick— just as if they had been welded. 
No heat is required and relatively little pres- 
sure—about 20 tons per square inch on a 
very small area. This can be applied by a 
small, hand-operated press (right above). 
Under this pressure, the metals “flow” to- 
gether, forming a seamless bond (top left). 


| 
vont. om. 
EQUALIZING DIFFUSION, 
seer Guass 


TRANSLUCENT 
PUSTIC BAG 


UoHT 50x 
AND BULBS 


paper, makes the small size possible. No 
ial stand is needed to flatten curved sur- 
, such as bound pages, because an 
flated, translucent cushion forms the lower 
face of the copier, holding the paper flat 
against curves. 

Invented by Frederick G. Ludwig of Yale, 
the Contoura® can be used with AC, DC, or 
flashlight batteries. A mirror on the box per- 
mits a reversed negative print to be read 
directly. Positives need a second exposure. 


At bottom left are strips of sample welds. 
Secret of the process, now introduced in 
this country by the Koldweld Corp., of New 
York City, is the shape of the tool or die 
used to press the metals together. This must 
be just right and different for each metal. 
Even dissimilar metals can be joined so long 
as the proper-shape die is used for each. 
Among the metals that have already been 
successfully welded in this way are alu- 
minum, copper, nickel, zinc, and silver. 


sanuary 1950 [19 


Radiae Spots Atom- 


Radiac is carried over the shoulder by a plastic 
strap that is washed with soap and water after 
having been exposed to radiation. Push button 
on top lights scale for night reading. 


120 rorutar science 


By Herbert Johansen 
PS photos by WW. Morris 


Aromic explosions can be detected at 
great distances by various sensitive and 
delicate instruments, including Geiger coun- 
ters. But in the event of an atom-bomb at- 
tack, other types of equipment would be 
needed, rugged enough to stand up under 
field handling, and able to measure high 
amounts of radiation without becoming “sat- 
urated” and inaccurate. 

We now have such an instrument, It's 
called a “radiac.” Developed by the Signal 
Corps Engineering Laboratories, it’s now be- 
ing used to train soldiers in the science of 
detecting and measuring the heavy radiation 
that would result from an atomic-bomb blast. 

Radiac is a coined word standing for 
“radioactivity detection, identification, and 
computation,” The unit devised by the Sig- 
nal Corps for seeking out gamma rays, one 
of the most dangerous types of atomi 
diation, uses an ionization chamber instead 
of a Geiger-Miiller tube. 

Development of the radiac was sparked 
by the fact that most devices available to- 
day to measure and detect atomic radiation 
(PS, May ‘49, p. 166) are built for labora- 


graduated in milli- 
roentgens of radiation per hour. The knob on 


at top of the unit 


right selects one_of different sensitivity 
ranges between 0-5 and 0-50,000 milliroentgens. 


& 


te 


Blast’s Killer Rays 


tory, medical, or industrial use, under con- 
trolled conditions. As a result, they are too 
delicate and sensitive to be used by military 
teams or civilian-defense units, The Geiger 
counter, for instance, is so sensitive that 
when exposed to high concentrations of ra- 
diation, it saturates and jams, giving false 
readings, For high-intensity radiations, ioni- 
zation chambers are better than Geiger- 
Miiller tubes, but until the radiac was de- 
veloped, even they were too delicate. 

The radiac is a compact instrument en- 
closed in a steel case, measuring 10 by 6 by 
5 in, and weighing 10 pounds, It is carried 
over the shoulder by a special plastic strap. 
(Webbing or leather can’t be used because 
they retain contamination.) The set is spe- 
cially designed to stand up under shock and 
vibration, and is easily repaired in the field. 

Heart of the set is the ionization chamber. 
It is made of high-carbon-content plastic, 
with an Aquadag® (graphite suspended in 
an adhesive) coating on the inside. This 
forms an outer, positively charged elec- 
trode, A wire loop within the chamber is 
the negatively charged electrode. A poten- 
tial of 180 volts is applied across the two. 

Gamma radiation, piercing the chamber 
wall, knocks electrons from the atoms in 


+ Fe 


Top of the radiac can be lifted off by the 
handle after removal of two hold-down screws. 
Wiring diagram fitted in back of box at left 


enables trained personnel to make field repairs. 


the air within, which then become positive- 
ly charged ions. Because of the potential in 
the chamber, the Aquadag walls capture the 
negatively charged electrons that have been 
knocked loose, while the wire loop attracts 
the positive ions. As a result a minute cur- 
rent flows through the chamber. This is 
greatly amplified and read on a meter as 
milliroentgens of radiation per hour. 

A roentgen is the unit by which human 
exposure or tolerance to radiation is meas- 
ured. A milliroentgen is a thousandth of a 
roentgen. The radiac will measure up to 
50,000 milliroentgens per hour. This is 1,000 
times the intensity that can be measured 
with most Geiger counters, and would in- 
dicate an area that should be evacuated. 

red C. Dixon, project officer under 
whom the device was developed at the 
Evans Signal Laboratory's new nucleonics 
division, near Fort Monmouth, N, J., pointed 
out that the present ionization-chamber ra- 
diac is a training device made to Army 
specifications to teach military personnel the 
use of such equipment, The unit was de- 
signed, however, with the requirements of 
civilian-defense organizations in mind. 
Manufactured in quantity, it could probably 
be sold for around $250. END 


Simplified diagram above shows how radiac 
works, Gamma radiation (arrows) striking the 
ionization chamber at left is converted into elec- 
trical energy, amplified, and read on a meter, 
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Jet “Pods” Boost B-36 Speed 
Stn. more powerful than the jet engines 
originally slung under the wings of the B-36, 
these J-47 engines add more than 20,000 
pounds of thrust to the 21,000 hp. devel- 


Bottle Has Built-in Opener 
Wuene’s that doggone bottle opener? 
How many times have you said that at home 
or at picnics? All too often, thinks O. S. 
Johnson, of Bellflower, Calif. So he invented 
the handy gadget shown above. With it, 
every beverage bottle would have its own 
opener. It is attached to the top of the cap 
so it can pivot (right), and its prongs are 
slipped under the edge during capping (left). 
The opener is discarded with the cap. 
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oped by the giant Convair bomber’s six 
reciprocating pusher engines. There are 
four of the jet units mounted in pairs in pod- 
like housings under the Air Force plane’s 
outer wing panels, Above a mechanicis plug- 
ging in the electric power to start the jets. 


Elevator Gets a Cockpit 


Froas a raised compartment, this elevator 
operator has a clear view of the extra-wide 
door. Electric eyes above the entrance also 
keep the door from closing on passengers. 
Four such Westinghouse elevators installed 
in Boston's Jordan Marsh department store 
use wire recording to announce floors. 


Boomerang Makes Comeback 
Tue youngster at right above is being 


Boomer-Wing®, a new toy invented by an 
Akron, Ohio, man, Robert Kerr, as a safe 
adaptation of the ancient boomerang. It 
consists of a rubberized plastic “wing” that 
fits into a slot at the end of a casting arm, as 
seen in the photo. Describing it as a game 
of skill, the inventor claims the wing will 
soar more than 100 feet and return to the 
thrower—and won't even break a window 
en route if the throw is miscalculated. It is 
made by Brittain Products Co., Akron. 


pter Flies “No Nothing” 


“No nanps” helicopter flying is old stuff. 
In this unique photograph, the pilots have 
climbed completely out of the cockpit of 
their Hiller 360 and are clinging to the en- 
gine compartment. The 25-mile pilotless 
demonstration flight, made 3,800 feet above 
San Francisco Bay, was intended to show 
the stability of the Hiller Rotor-Matic® sys- 
tem of control (PS, Feb. ’48, p. 125). 


Capsule Holds Lighter Fluid 


A TWo-INC! un- 
breakable gelatin con- 
tainer of lighter fluid, 
familiar to Gls  sta- 
tioned in England, has 
been introduced in this 
country. Besides a 
ing lighters, the 
sules, called ‘Tyesule : 
Rikkies®, clean cloth- ote 
ing, eye glasses, and typewriters. One end 
is pierced with a pin and the liquid squeezed 
out. The capsules sell for 5 cents apiece. 


New Plastic Pipe Is Light and Flexible 


Tue man at left easily picks up 
a 20-foot length of Tenite® pipe 
with one hand. Made of cellulose 
acetate butyrate plastic, the pipe 
is only one-twelfth the weight of 
cement-lined steel tubing ordi- 
narily used by the oil industry in 
drawing salt water from crude-oil 
deposits. Another feature of the 
new noncorrosive tubing, called 
Carlon B®, is that it is flexible 
enough to follow the contours of 
the earth when laid above ground. 
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HAY DROPS DOWN 
owner AS CATTLE EAT AWAY 
‘Quonser BOTTOM OF PLE 


J) GRILLES ADMIT DRYING AIR 
MOTOR WINDS UP CANVAS 4 
SHEET IN. TRAILER. BED, TO ToP OF HAY PLE 


PULLING OUT HAY 


FLEXIBLE GATES ANO 
SLATTED DUCTS 
CONNECTED. PROTECT CATTLE FROM FALLING HAY 
— To SLATTED DucT 
BLOWER FORCES HAY [J TO DRY LOWER PARTS 
UP TO ROOF OPENING ff OF HA’ 


Self-feeding barn is actually two quonset huts, tons of hay, a winter's supply. As cattle eat away 
one inside the other, Space between holds 86 bottom of ‘pile, more falls down from above. 


B AUL M. MAZUR is one of those lucky 

" KFeed. farmers who don't have to worry about 
CENT BOOTS circu on naty winter day to feed 
Cc le L il their stock. Partner in a New York banking 
th ° firm and director of half a dozen corpors 

a CLUE! ht employs four men to work Fiddler's 
C fet rs Creek Farm, his New Jersey country home, 

°) But Mazur is also an expert on how to do 

areterta things efficiently, His book on the organiza- 

Photos by Prof. Harry Besley, and W’. W’. Morris tion of retail stores is a standard work in 


Machines do all the work of putting hay into Experimental engine-driven fan completes 
barn, Canvas sheet under load in bed of trailer drying of hay after it is in barn, Waste heat from 
winds up like window shade, pulling load off and engine is used to warm air that fan blows, 
into blower that forces it up to opening in barn, speeding drying and improving quality of hay 
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ordinary barn from 
outside, Cattle can eat whenever they want so 
long as feed-bin doors are open (ou 
are visible at left; similar ones are in 


that field, And when he became a farmer, 
he rebelled at the idea of “paying $1.50 an 
hour to two-footed men to serve meals to 
four-footed animals.” 

So he has worked out, in cooperation with 
the Agricultural Experiment Station of Rut- 
gers University, methods that practically 
eliminate human labor from the job of feed- 
ing cattle-methods any farmer can adapt 
to his own needs. 

Most unusual result of the work is the 
“self-feeding” barn, It lets cattle eat as 
much as they want, whenever they want— 
without anybody having to pitch hay to 
them. A similar self-feeder has been built 
into a silo and is being tested this winter. 

The scope of Fiddler's Creek project isn’t 
limited to special equipment. It is an all: 
around attempt to find how to get the most 
out of hilly or stony acreage through “gr: 
land” farming—turning grass into meat. END 


Fan blows drying air through the hay with help 
of huge hose connected to special openings in 
storage bins. Photo at right below shows hose 
connected to one of two wood-slat conduits that 


Gates to keep cattle from crawling under hay 
pile are timbers, spaced few inches apart, hinged 
at top, and connected by chains, Inverted-V air 
conduit (far left) also helps keep cattle out, 


mber that locks door of experimental silo 
against heavy pressure of its contents is replaced 
by farm-manager Robert Barnhart, Silo is made 
in four sections, each lined with paper. Paper is 
sealed at top to prevent air from spoiling silage. 
Self-feeding design works like that of barn. 


run length of barn at ground level, They dry 
the lower parts of the hay. At left below, hose is 
connected to ceiling opening that circulate 
through the upper parts of the hay. 
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Gun Shoots Jet Pilots 


lips feet into footrests, holds 


mnstration, fl 
nt, but trainee 


close, For d 
full jet-pilot equipm 
in ordinary clothing. 
disconnecting arrange 
for pilot to fiddle wit 


it unnecessary 
(connections), 


PS photostory by Hubert Luckett 


‘CROSS the top of this page a Navy jet 
shown receiving the world’s 
in the pants. Boosted by a 
special im. cartridge, he hits almost a 
mile-a-minute clip in a fraction of a second 
as he soars 45 to 50 feet up the steel tower. 
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To eject himself, pilot reac! 

and jerks curtain ‘down over his f 

ible, fixed to the handles on mask triggers 
“gun” attached to back of The mask is to 
protect his face from sl am blast as he 
emerges from cockpit at high speed. 


But this super-thrill ride may save his 
life if his jet plane ever fails in flight. For 
he’s gaining knowledge about—and con- 
fidence in—the ejection seat that he must 
count on to throw him out of the cockpit of 
a doomed plane. One instant of hesitation 
then might mean the difference between 
life and death to a jet pilot hitting 600 m.p.h. 


This indoctrine 
up tower, The 
of piston inside 

an be seen just below seat. 
Cable uncoiling in front of tower connects to 


instruments that record ride. 


That's why every week a fresh batch of 
Navy fleet and test pilots comes to the Naval 
Air Material Center at Philadelphia to take 
a trip on the Aeronautical Medical Equip. 
ment Laboratory’s souped-up thrill ride. 

/hether they will admit it or not, even the 
most seasoned pilots are a little nervous 
7-mm. cartridge and 


The worst is 
three feet high, he has reached speed of 

about 50 m.p Cylinder attached to seat 

now pulled tee of stationary piston. Instrument 


now. By time rider is 


, seen fallin: connects since only 
‘acting now are friction and gravit 
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At the top of the ride the seat is held by a 
ratchet until a winch line is connected to it to 
lower it slowly to the ground. Average ride for 
indoctrination is about 45 feet. 


deliberately firing it to see what will happen. 

For it's no joke to be boosted to a speed 
of around 50 miles an hour in the space of 
about three feet. When they are told that 
the force on them will amount to around 15 
G, they are really worried, since they know 
that about all a man can stand without black- 
ing out in a high-speed pull-out is three or 
four G. The answer is in the brief duration 
of the stress. The ride is all over in two- 
tenths of a second as far as acceleration is 
concerned. The peak stress of 15 G lasts for 
only 1/100 of a second, For the rest of the 
trip, the pilot is gradually slowing down due 
to gravity, air resistance, and friction. 

Most important in making the trip with 
no unhappy results is making sure that the 
pilot is in the proper position in the seat 
before the catapult is fired. The engineer 
in charge carefully checks his posture and 
the seat belt and then steps quickly to a 
point directly in front of the tower to line 
up the head position, When he is satisfied 
that the head is directly in line with the 
spine, he counts three, the passenger yanks 
the face curtain down, and it's all over be- 
fore you—or he—can blink an eye, The count- 
ing is important. It relieves nervous tension 
and avoids the possibility of “buck-fever.” 


Experiences vary, but on two points the 
trainees are unanimous: ipation was 


much worse than the actual ride, and it gave 
them so much confidence that they would 
never hesitate to use their ejection seats. 


i 


Specially made 37-mm. powder cartridge is 
loaded into cylinder that is then put in place on 
back of ejection seat. The cap to the right car- 
ries firing pin and trigger mechanism. 
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The instrument cable plugs into socket on the 
bottom of the seat. It connects to recording 
oscillograph on ground that records pressure in 
gun barrel and acceleration rate of seat. 


=| 


105-foot steel tower at Naval Air Ma 


The 
terial Center, Philadelphia, was orig 
to aid in designing ejection seats. It is now used 
aas part of indoctrination of Navy jet pilots 


ally built 


When not in use, face curtain is held out of 
pilot's way by lait cords. Cable connecting 
andle to cam arrangement on gun fires gun 
when mask is pulled all the way down. 


inder on seat, s similar to auto  piston's 
make effective seal with cylinder walls, Hand 
wheel operates winch to raise and lower seat, 


Ratchets on track and pawls on seat hold 

at top of ride until winch line can be attached 
to lower seat to ground. Winch line, dropped 
from top of tower, couples to seat automatically. 
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Big Ey iets Final Polish 


Ir Took five months to put in the last few 
licks of polishing on the world’s biggest 
, the 20-inch glass mirror for the Hale 
Telescope on California’s Mount Palomar 
Actually, only seven hours were needed to 
polish off the few millionths of an inch here 
and there that had distorted its surface 

tests took the rest of the time. The phot 
below shows the huge glass just before ap: 
plication of the aluminum mirror coating. 


By. 
~ 


jax | 
= 


oe.) 
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rs Model Racer 


esel engine that weighs only six 

acer 60 m.p.h. Give 

it a push to start it and it then keeps run- 
without any electrical system. 

Using a special fuel of ether, castor oil, 
Diesel oil, and kerosene, the small two-cycle 
Diesel operates at a, compression ratio of 
only eight-to-one, just slightly above that of 
passenger-car gasoline engines. The entire 
11-inch-long car, called the Challenger® by 
its makers, A. L. Maxey Mfg. Co., Burbank, 
Calif., weighs only 2% pounds, 


Machine Money Fast 


Tus machine can count 1,000 currency 
bills a minute and never make a mistake. 
Its trip mechanism is so sensitive that it once 
spotted a counterfeit bill while checking de- 
partment-store receipts—the phony wi 
shade too thick. Called the 
is made by Pitney-Bowes, Inc. Stamford, 
Conn., for counting all sorts of small paper 
items, It can also stamp dates or codes on 
them as it counts, 


Sa 
Tickometer®, it 


ro 


a | 


Fire Rescue Suit Defies Inferno 


‘Tue man at far left above is going to a 
fire dressed in the first protective suit de- 
signed by the U.S. Air Force to permit 
actual entry into the flaming wreckage of a 
crashed aircraft. In the second photo you 
see him walking into a searing 2,400° fire. 
After a minute and a half he comes out in 
good shape, as seen in two right photos. 
Darkened areas of the suit show where out- 
er, abrasion-resistant .crifice” layer has 
disintegrated, leaving intact an inner layer 
that is just as fire-resistant as ever. In a fire 
of 2,000° he could remain for 10 minutes 
before his body temperature would exceed 


Bus + Truck = Bruck 


Frost the front it looks like a bus; from 
the rear you'd think it a truck. It’s both. 
Made by Kenworth Motor Truck Corp., 
Seattle, Wash., the Bruck® carries 17 pas- 
sengers in front, and a sizable load of freight 
in the rear compartment, The freight section 
is 18 ft, long, 7 ft. wide, and 8 ft. high. The 
vehicle was designed for service in north- 
western U. S., where both buses and trucks 
often run lightly loaded. 
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a safe 115°, Tests show that three minutes 
in flames are enough to rescue crash victims. 

The 29-Ib. suit is made of 18 layers of 
glass fiber, glass-fiber batt, glass-fiber net, 
neoprene-coated glass fiber, honeycombed 
cotton cloth, silver foil, aluminum foil, and 
nylon. As the outfit is completely enclosed, 
the fireman breathes from a compressed-air 
bottle strapped against his chest, He carries 
a blanket of the same material as the suit 
to wrap around victims, Earlier suits made 
of aluminum foil laminated on glass cloth 
protected against radiated heat but were not 
safe against actual flames, 


Curb Guard Saves White Walls 


Cuns scuffing isn't so likely to mar the 
appearance of this new white-wall tire. A 
rubber rib around the outer edge of the 
white section makes contact first. As pres- 
sure is exerted against the rib, the white 
wall flexes inward—away from the curb. The 
scuff guard is a feature of U.S, Rubber’s 
Mid-Century Royal Master®, The low-pres- 
sure tire also has a new tread that is said to 
reduce the need for chains on snow and ice. 


FonWARD CARGO D0OK 
crite Sere ion 
. —_ 


‘The Douglas Liftmaster cargo transport is five 
feet longer than the DC-6 passenger air liner 


Cargo Gets 
(wn Air Liner 


PS photos by W. W. Morris 
T the Liftmaster, freight-hauling big 


Mi brother of the DG lexury-air ine 
Douglas Aircraft engineers designed the new 
ship around cargo-its weight, bulk, loading 
problems. Result: the first postwar commer- 
cial transport tailor-made for high-speed 
long-range, low-cost carrying of air fre 

Its four more powerful Pratt & Whitney 
engines, each with 2,500 hp. available for 
take-off, give the DC-6A an average speed 
of 320 m.p.h, Coast-to-coast nonstop, it can 
carry a payload of 24,000 pounds. Com- 
pletely pressurized, the Liftmaster flies 
above 20,000 feet, and an air-con 
system permits it to haul perishable cargoes. 
Reversible-pitch propellers permit short 
landings. Two huge cargo doors, one for- 
ward and one aft, are hydraulically oper 
ated and swing upward to be clear of load- 
ing equipment. Other features are a power 
lift, radiant heating, and a waterproof floor 
that can be cleaned by water-flushi 


ioning 
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AFTER CARGO DOOR 
Of 60m. BY 10 FT. 4 IN 


from which it was developed. The aerial freight- 
ex has more powerful engines, greater speed. 


Jeep drives up portable ached to lift 
platform. Crew chief standing in. the plane's 
doorway is holding remote-control box that op- 
erates the electrically driven loading device 


, the lift platfor 

hoists using the sam 

er that operates the elevator when in us 
at lower right is holding guide cables, 


Hudson 
Introduces 


Shorter. Lower-Priced Car 


'N A BID for more business in a lower- 

priced field, Hudson has introduced a 
shorter automobile costing about $250 less 
than the cheapest of its bigger cars. It's still 
around $400 more than the Big Three 
makes, Called the Pacemaker, the new 
Hudson has a 119-inch wheelbase compared 
with 124 inches in the company's standard 
series. Most of the shortening is in the hood. 
This increases the driver's road visibility. 


has “fuid-cushion clutch"— 
—for smooth getaway, soft pedal 


action, Engine bore is 3 9/16", stroke 3%” 


of elbowroom are afforded 
by recessing interior door panels as shown here. 
Assist strap aids in pulling the door shut. 
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The car boasts a 758-square-inch windshield, 
Hudson's exclusive step-down design gives 
an over-all height of only five feet. 

The Pacemaker’s 112-hp., six-cylinder 
engine has a compression ratio boosted to 
7.2 to 1, In keeping with the trend toward 
automatic transmissions, the company offers 
optionally what it calls Super-matic Drive®, 
It shifts gears automatically and doesn’t 
“creep” at red lights. 


stabilizer, in front, holds down swa} 


Instrument panel has a simulated-fabric finish. 
Lower edge of righthand side curves upward to 
give extra knee room to front-seat passengers. 


Pump Inflates Arctic Hut 


‘Tunex minutes on a hand pump blows up 
a bundle of cotton cloth into a four-man 
baby quonset hut, shown above, that can 
stand up under 100-m.p.h. icy gales, It was 
developed jointly by the Air Force's Aero 
Medical Laboratory and the U.S. Rubber 
Co. for air crews downed in the Arctic, The 
hut, four feet high, seven feet wide, and nine 
feet long, is made of two-layer cotton fabric 
coated with a low-temperature neoprene 
compound that withstands extreme cold. 
Air between the layers, at as little as a 
pound and a half pressure, makes internal 
braces unnecessary and provides insulation, 
Ventilation is supplied by a 10-foot air hose, 
seen at far left, that can be snaked along the 
ground to keep out direct wind blasts, 


Stapler Clips to Pocket 


Tms new pen-size Duo-Fast® paper fas- 
tener, for traveling businessmen or home 
use, will staple up to 16 sheets securely. It’s 
only five inches long and weighs 1% ounces. 

With its cap on, it can be carried con- 
veniently in your pocket like a fountain pen. 
One hundred staples fit into its plastic 
barrel, which comes in five different colors, 
The cap and stapling mechanism are made 
of chrome. Manufactured by the Fastener 
Corp., of Chicago, Ill, the pocket stapler 
sells for $2.95 with 1,000 staples. 


Aerial Truck Lugs Own Weight 
Tue new Chase Avitruc, shown above on 
its first flight, can carry a cargo load greater 
than its own empty weight of 25,000 
pounds. The C-123 was designed for the 
Air Force to transport heavy combat equip- 
ment for troops in forward areas, often lack- 
ing prepared landing fields. Note the big 
rear loading ramp, shown at left with a half- 
track backing in. The plane can also haul 
60 fully equipped soldiers. Two 2,400-hp. 
engines give it a top speed of 250 mp.h. 
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‘Above, student 
target ship, give real orders, and 
me, Senet as if at sea, 


range five 
officers. s 


Their computed fring data show torpedo hits 
scored. Below, the instructor watching them 
has panel telling target's actual course, 
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attack maneuvers and get torpedo 
practice on indoor target range. 


By Alden P. Armagnac 
PS photos on location by W. W. Morris 


““GURFACE ship sighted, ss! Bearing 250 


degrees. Range seven miles. 

The scream of the klaxon summons all 
hands to battle stations, Submerging, the 
submarine closes upon its prey. 

“Up periscope!” Briefly the slender tube 
breaks water, every few minutes, just Jong 
enough to get a new bearing and range. 
Now the target ship is only 2,000 yards dis- 


Stalks Ships 


tant, its course and speed computed with 
lightning accuracy by the submarine’s fire- 
control team. Data go into an electric 
“brain,” a firing key in the conning tower is 
pressed—and the first of a “spread” or salvo 
of torpedoes is on its way to intercept the 
doomed vessel. 

All that the drama lacks is the concussion 
of the exploding torpedoes and the peri- 
scope view of the sinking ship. For it's tak- 
ing place, not on the high seas, but in a 
dry-land submarine, The conning tower is a 
stationary steel cylinder within a three-story 
brick building. The target ship is imaginary 
an exquisitely contrived optical illusion 
But every instrument and control is real, 


‘Through periscope, simulated battleship above 
looks just like real thing, Other targets include 
all types of warships and cargo vessels, Actual- 
ly, ships are tiny models, interchangeabl 
on self-propelled cars like’ the one below. 
is color photo in ‘periscope. As on real sub, 
measuring ship's apparent size against peri- 
scope markings helps estimate its range. 
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000 yards. Opera. 
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Cutaway 
Teacher in three-story 
Conn... Submariny 

‘ocean” on top floor, 


observe them from conning tower on 


Underside view of triangular, foot-high car that 
carries ship model shows its three electric-por 
ered wheels, which swivel in any direction. 
can carry model forward, sideways, slantwise, 
or in a circle. Builder's name for this odd robot 
is “Precision Recorder Crab.” 


hips may also be located by radar 
and, for totally submerged approach, by sound 
gear, Other parts of “dry-land. submarine’ are 
diving and torpedo-room trainers on first floor, 
which may be coordinated or used alone, | 


Moonlight effect for night attack is obtained 
by lowering blue filter, as above, over clear- 
glass upper window of cope. Cap of low: 
Ered periscope makes flush. ft. with Hor and 
models can run directly over it, Students then > 


try for torpedo hit with sub’s stern tubes, 
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HINGED PLATE 


(CURRENT IN ELECTRIC 
WEATING ELEMENT 
VARIES WITH SIMULATED 
SPEED OF MODEL Shr 


Artificial 
cent refinement, fs final touch of realism to 
target-ship model, They automatically vary in 


height according to ship's simulated speed, help- 


and what's happening is exactly 
happen in battle, According to th 
student submariners will succeed or fail in 
“sinking” their target, 

These students are using the Navy's new 
jubmarine Attack Teacher,” of which three 
are in service at this writing. The New Lon. 
don, Conn., Submarine Base employs a 
pioneer 1948 design, called Mark III, and 
the improved and enlarged version ‘illus. 
trated here, called Mark VII. Another Mark 
VII has been installed at Mare Island, Calif. 
All were designed and built by the Special 
Devices Center, a branch of the Office of 
Naval Research, at Port Washington, N. Y. 

Target ships of the Mark VII trainer are 
1-to-1,200 scale models of warships and 
cargo vessels, mounted on five self-propelled 
cars powered by trailing electric cables, The 
hips” maneuver on a by 58-foot 
“ocean” in front of a stationary periscope 
at simulated ranges of up to 16,000 yards or 
more than nine miles. 

Although only the models can move, stu- 
dents in the “submarine” see themselves ap- 
parently approachi igzagging surface 
ship. To produce the illusion, the model's 
motion with respect to the periscope com- 
bines the course of the surface ship, set by 
the training-machine operator, and the 
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(METALLIC STRIP, UKE 
(AT OF A THERMOSTAT. 

RAISES. AND LOWERS HINGED 

PLATE CARRYING “WAVE 


ing periscope observers to estimate this factor. 
Hinged plates on which they're mounted are 
raised or lowered by varying current. passing 
through heating elements on two bimetallic strips. 


course of the submarine, set by the students. 

Students can also track targets with the 
newer aids of radar and sound gear, getting 
realistic radar “pips” and propeller nois 
ynthetically produced by vacuum tubes in 
accordance with course settings, these are 
entirely electronic in origin, The visible 
models and the cars that carry them serve 
only for periscope observation. 

Practice with the machines doesn’t re- 
place, but precedes and supplements salt- 
water training. Every day is a good day for 
indoor practice, regardless of weather. No 
time is lost in sailing out to an operating 
range, getting target ships on station, and 
returning to base. In two and a half hours, 
students complete from four to six simulated 
attacks, each lasting 20 to 25 minutes—a 
whole day's task at sea, The dry-land in- 
structor can interrupt the student: i 
attack in any phase, “freezing” the situation 
while he corrects a learner's mistake or dis 
cusses an interesting point. The rich variety 
of practice problems provided by the train- 
ers could be duplicated only in prohibitively 
elaborate and prolonged naval maneuy 
The $32,000 cost of running an “attack 
teacher” for a year compares with an esti- 
mated cost of $4,500,000 for the same train- 
ing afloat. END 


trainer exactly ces center sec are at w and bow diving 

of a submarine wher are ers res : in fore- 

‘ed, Every control a ground shows that c " of controls 
has taken “submarine’ 


ing. realisti diving trainer duplicates 
-aft inclination of real craft, as instru , he can set motor that rocks trainer to 


group of beginners practice bring- add elfect of light swell or moderate to heavy 
bmerged “submarine” to surface. sea on surfaced craft. 


ing their 
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Air Force Gets New Giant 


room for two fully loaded city 
in this new Douglas C-124 Globe- 
master II transport. Built for the Air Force, 
it is the largest production-model mil 
transport. Its four 3,500-hp. Pratt & Whit- 
ney engines enable it to carry 

pound payload 850 miles, unload, 
turn without refueling. Giant clamshell 
doors in the nose and a built-in ramp make 
it easy to drive big guns, bulldozers, and 
fully loaded trucks right into the cabin. 


BEM: 


Cc 
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Jeep Adds Power Trailer 


Tue Jeep is still learning new tricks—now 
it has six-wheel drive to help haul heavy 
loads over rough ground. The additional two 
wheels are on a trailer, and are driven by a 
shaft connected to the Jeep's power take-off 
(lower photo above). With this help, the 
Jeep can lug a one-ton load up a 52-percent 
grade (upper photo), Willys-Overland ex- 
pects the new development to find farm and 
industrial use, and perhaps to help tow ar- 
tillery and ammunition carriers. 


Tiny Cells Run Ear Aids 


Dry cells the size of aspirin tablets now 
make possible small, inconspicuous hearing 
aids no larger than a pack of cigarettes. The 
new cells, which form the smallest “B” bat- 
teries in’ production today, are_pill-size 
squares of plastic. Ten of these squares in- 
terlock into a stack that forms the one-inch- 
high, 1 It battery on the left; two stacks 
form the 30-volt battery on the right. De- 
veloped by Olin Industries, Inc., of New 
Haven, Conn., the midgets are said to last 
between 150 and 250 hours. 


Ford Quiets 
Engines in °50s 


re ES in the 1950 line of Ford cars 
have been made quieter, company en- 
gineers say, by a new camshaft timing gear, 
a camshaft that eliminates tappet noises, 
and a piston that prevents slap. They also 
claim increased oil economy for both 6- and 
ylinder engines from better lubrication. 
Styling changes are few. But for the first 
time in its almost half-century of history, 
the Ford sports a coat-of-arms. 


Steel strut cast into nic® pist 
control ts piston from 
becoming tight when heated or loose when cold, 


eliminating slap and reducing friction 


Striker plate on 1950 Ford doors takes some of 


the customary slam out of closing a car door. 
A trigger eatch on rear deck lid lets you lift lid 
with one hand until it catches automaticall 


le shows adherence to lines first 
introduced in Ford’s 1949 models. Inside, brake 
pedal has been moved to right to give more 
fom for driver’s foot in sudden braking. 


r op- 
ing and 


Custom DeLuxe models have instrument panel 
with dash switch for interior light and colors 
that eliminate sun glare. Horn-ring corners have 
been curved so as not to catch driver's sleeve. 
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‘The Firebird, under wing at right, is about to be fired from an F-82 twin-Mustang 


Just launched from the mother plane, missile 
Picks up speed with the booster rocket. Top 
photo is from an actual movie frame: lower view 
is a posed model showing detail in close-up. 


Movie camera catches the Firebird as.it speeds 
toward a “target” on its own flight rockets after 
the spent booster rocket has been jettisoned, 
Model in lower photo shows the same action, 


Fighter Fires New Missile 


ECRECY wraps have been taken off an 
air-to-air guided missile described by its 
maker as the first developed for the U.S. Air 
Force. Rocket-propelled and designed to 
carry its own radar brain, the Firebird is an 
experimental model that will not be put into 
actual production. 
Launched from under the wing of a moth- 
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er plane, the missile is kicked to top speed 
by a booster rocket. When this is spent, it is 
jettisoned by an explosive charge, and the 
Firebird’s flight rockets take over. 

Developed by Ryan Aeronautical Co., the 
missile is little more than 6 inches in diam- 
eter and 7% feet long. Except for plastic ra- 
dome and wings, it is aluminum alloy. 


Machine Plays Ticktacktoe 
You can’t win when you play ticktacktoe 
against the electric “brain” above—one of the 
first built just for a game. It never loses—it 
either wins or forces a draw. But if your pride 
requires you to win once in a while, you can 
push a button and make the machine play a 
little less perfectly. It's no use trying to cheat 
by filling two squares at once—the machine 
just ignores the moves. 

Robert C. Haufe, 19-year-old technician at 
the Analysis Laboratory of California Institute 
of Technology, built the computer largely 
from salvaged telephone relays (right). It 
gives first play to the human opponent, who 
marks a square by switching on a light. The 


Truck Becomes Fire Engine 
Tus new Kidde fire-fighting unit quickly 
converts any one-ton truck into a small, com- 
pact fire engine for use in emergency work 
or as protection at airports, oil fields, dock 
yards, and industrial plants. Carried in the 
truck’s body, the unit consists of a bank of 
six 75-pound-capacity carbon dioxide cylin- 
ders, arranged to discharge three at a time in 
two groups. A reel mounted on top of the 
cylinders holds fire hose that sprays out the 
carbon dioxide foamvat high pressure through 
a multijet nozzle. 


then makes up its mind by listing all 
squares — even “filled” ones — according to 
their strategic value. It next runs down this 
list, picks the first empty square, and turns on 
that light 


Army Takes Cleaners to Gls 


Toxonnow’s Gl can expect to walk out of 
a muddy foxhole and get his uniform cleaned 
and pressed pronto. The Quartermaster Corps 
has developed a combination laundry and 
dry-cleaning plant to serve troops in ad- 
vanced areas. Trailer-mounted, it is ordinarily 
pulled by a 2%-ton truck but is light enough 
to be shipped by air. The new unit has an alu- 
minum and stainless-steel drum that washes, 
rinses, and dries laundry, and cleans and dries 
woolens. An electrostatic device removes the 
dirt from the used cleaning fluid. 


HYDRAULIC DR 
FOR ORUM 
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Research Laboratory Built 
seats tysenrinowe DAKO a Tree 


HENEVER Frank Lloyd Wright de- 

signs a building, you can be sure it'll be 
different. Usually it is also good looking and 
functional. This, one of his newest, is no 
exception. 

‘A 15-story research laboratory for S. C. 
Johnson & Son, the wax-making firm, it looks 
something like an oversized chimney, but 
actually is more closely related to a tree. The 
foundation and load-bearing frame is a rein- 
forced-concrete core, like a tree trunk, that 
extends 52 feet down into the ground and 
rises 156 feet into the air. The working floors 
are supported by cantilevers from the core, 
like branches from a tree trunk. The outside 
walls are “curtain” walls—they don’t support 
the building, but merely keep bad weather 
out. They are mainly two-story-high windows 
separated by bands of brick. The windows, 
made of glass tubing, are unbroken by sash. 


Research tree's trunk, shown in plan view be- 
low and in perspective in drawing on facing page 
(solid-colored section), will contain all pipes, 
wires, shafts, and other services for building. 
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As in a tree, all supply services are central- 
ized in the core. A large shaft in the center 
furnishes fresh, conditioned air. Two other 
shafts on either side take care of exhaust air. 
Piping for the various laboratory services sur- 
round the fresh-air shaft, while lighting and 
power conduits are enclosed in an outer wall 
of the core. The core also has a small circular 
shaft for a cylindrical elevator that can travel 
all 15 stories in 20 seconds, The elevator even 
has circular doors and curved counterweights. 
Opposite this is the stair well. 

TI two types of working floors: a 
circular mezzai balcony overlooks a rec- 
ngular, full-width floor. Both types are un- 
obstructed, open to all the light from the 
huge window walls. 

The research tree rises from an open court 
near the company’s administration building, 
which was also planned by Wright. END 


Arrangement of circular mezzanine and rectan- 
gular floors that share a two-story-hi 

in be seen in photo (below) made during con- 
struction of S.C, Johnson & Son's laboratory 
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Stemware Made of Plastic. Priced 
from 15.to 25 cents each, these glasses and 
goblets of polystyrene plastic will add an eco- 
nomical sparkle to your table. The bases and 
spiraled stems are ruby-colored. The bowls 
are clear with a faint green-yellow tint to aid 
the illusion of glass. The maker is the Uni- 
versal Veilcote Co., Leominster, Mass. 


Baby Dish Clips On. Here's a dish 
that baby can’t dump on the floor. Three 
clamps—one with spring tension—hold it se- 
curely in place. It's adjustable for high-chair 
trays of different sizes. The Hold-Tite® is 
sold for about $4 by Walter Drake, of Colo- 
rado Springs, Colo. The dish is plastic; the 
holder is rubber, aluminum, and steel. 
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Phone Shelf Has Drawer. This plas- 
tic phone shelf that screws to the wall has a 
drawer for paper and pencil. The maker, 
Fulton Plastic Products, of Houston, Tex., 
prices it at about $4, The shelf is a space 
saver, taking up far less room than a table. 
It will also keep the phone up out of the reach 
of a baby’s inquisitive hands. 


Magnetic Case Grips Pins. Built 
around a magnet, this pl case holds 
hairpins, needles, pins, and even fishhooks. 
Shown above turned upside down, it holds 
them upright so you can grab them without 
fumbling. Howard Industries, Buffalo, offers 
the. cases in four colors for about $1. Wedge 
on top of the cap spreads open bobby pins. 


Ash Tray Fits on Tumbler. If you 
like gadgets for your home bar, here's a new 
one—an 11-02. glass that fits snugly into an 
aluminum coaster. There's a small ash tray 
built into the bottom of the coaster. Préss a 
button and out pops the ash tray. They're 
available from the Mail Order Record Co., of 
Baltimore, Md., for $18 for a dozen. 


larger than a lipstick case. A plastic strip, 
with enough room for 180 numbers, rolls out 
of the case. Pressing a button winds it back 
up again. The pull bar holds a handy pencil. 
‘The Zephyr American Corporation, of New 
York City, prices the Listik at about $2. 


Ceokie Cutter Rolls to Cut. In- 
stead of stamping out cookies, this aluminum 
cutter is rolled across the dough like a lawn 
mower, cutting a whole row of cookies with 
one stroke. Each revolution cuts out two, 
cookies. The diameter of the cut is 2% in, The 
length of the utensil is 6% in. The cutters are 
sold by Paul Douglas & Co., Minneapolis. 


Excess Cord Stored in Plug. Up to 
six feet of lamp or appliance cord can be 
coiled inside this Wyre-Safe® plug. The new 
plastic plugs can be used anywhere that a 
standard plug is normally used, in either 
single or double outlets. They're available in 
ivory or brown at about $1 each from Page 
Industries, Los Angeles. 
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Little Herbert 


> Beats Dutch Roll 


Migh-speed jet planes have a tendency to roll and sway 
in flight like a Dutchman ice skating. Here’s the cure. 


HEN the “Dutch-roll” gremlins threat- 

ened the designs of certain high-perform- 
ance jet aircraft, especially the swept-wing 
type, Boeing engineers got to work. Dutch 
roll is the airman’s name for a combined roll 
and yaw, usually caused by side gusts of 
wind. The pilot can easily correct this swing 


and sway by simply shifting his rudder. But 


gyroscope, his “nervous 
system” an electronic amplifier, and his “mus- 


airplane as seen from above. 
i 


a 


cles” a small electric motor operating a push 
rod. The brain, sensing a side gust before it 
can take effect, sends a message to the ampli- 
fier, which immediately relays power to the 
motor muscles. These lengthen or shorten the 
push rod, moving the rudder right or left just 
enough to keep the plane flying straight as an 


arrow, 


And in doing his job, f 
interfere with either the hum 
matic pilot. These can still sho 


—— | 


ELECTRONIC AMPLIFIER 


around all they wish. 
During trials, Little Herbert has cut yaw 
and roll to less than one-tenth of a degree. 


With “trainin; 


of the vertical tail shows how the plane rolls, or banks, as it sways fro 


he'll do better 


doesn’t 
n or the auto- 
the rudder 


END 


Magnet Holds Fishing Flies 

Tue meticulous fisherman can now buy a 
box for his flies that contains a permanent 
magnet to hold them in place in the strongest 
breeze. The holder rotates so you can grab 
the right fly in a hurry. GE, the manufacturer, 
says the flies can be pulled out easily without 
damage. The box, about 4 inches square, can 
hold 36 flies, And it is constructed of clear 
plastic so that an angler can see the flies with- 
out opening the box. 


CH 


Gone Without the Wind 

Tue almost-prone position of the cheerful 
bicycle rider above is the result of a new bike 
design that is claimed to cut down wind re- 


sistance. The bicycle has the usual chain 
drive, but the pedals and sprocket are above 
the rear wheel. Hand levers control the 
brakes, The bike was built for racing by 
French inventor Pierre Bourguignon. 
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Spring Flips Up Fishing Flag 

A FisHERMAN who wanted a new kind of 
tip-up for ice fishing invented one of his own. 
His flag is spring-loaded and is released by a 
trigger when a fish takes the hook. It can be 
set to go off at the bite of three sizes of fish— 
large game fish such as muskies and pike, 
medium-sized fish such as bass, or small pan 
fish. G. H. Herdegen, of Burlington, Wis., 
says his Automatic Ice Fishing Tip-Up® will 
not foul in bad weather. 


Inpnessen by the unhandy way pop- 
corn bags were filled, Arthur Kloth, San 
Francisco theater manager, designed 
this two-ended scoop he calls the 
Speed-Scoop®. One end, larger of the 
two, picks up the popcorn; the other 
end dumps it. Other theaters are buy- 
ing the invention. 


Sinee peroxide can set clothes afire, man loading it in Viking rocket is protected by plastic. 


Blondes’ Peroxide 
Now Drives Rockets 


Familiar drugstore bleach wins new beat hydrogen peroxide and most 


inapoxtanes f ime ind d people think of blondes-the ones who 
are ect attine feck. get their light tresses out of a brown bottle. 


nan spectaralat mry cack Today this watery chemical has far more im- 

By Nat Gorham portant jobs then beech Det, T still 

PS ph Kenneth M. Swezey leaches—ev ig from wood pulp to 
ae feathers. But it is also a more powerful ex- 
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AMMONIUM PERSULFATE 
REACTS WITH STEAM 
TO GIVE HYDROGEN PEROXIDE 


*< 


CATHODE 


AMMONIUM 
PERSULFATE 


SEMIPERMEABLE 
MEMBRANE 


Process for making hydrogen peroxide is 
shown in laboratory setup above. Electrolytic cell 


plosive than TNT. And it is a strategic fuel: 
it drives rockets, submarines, and torpedoes. 

Hydrogen peroxide was discovered about 
150 year: but not until just before the 
s a way found to make it con- 
centrated enough for all these new uses. The 
stuff you get from the drugstore—used mainly 
as a bleach and antiseptic —is only about 
three-percent peroxide. The stuff needed to 
drive submarines is at least 80 percent. 

Except for a distinctive odor, concentrated 
hydrogen peroxide seems much like water. 
Chemically, it is much like water, merely 
having an extra oxygen atom (the formula is 
H,0,). That extra oxygen atom makes a lot 
of difference. Leave concentrated hydrogen 
peroxide alone in a clean container and noth- 
ing much happens, except that it decomposes 
into water and oxygen gas. (Stabilizers like 
oxyquinoline or phosphoric acid will prevent 
this.) If your hand is perfectly clean, you can 
even stick it in the peroxide and do little more 
than bleach it white. But if there’s any dirt— 
don’t. You'll get a bad burn! 

Concentrated peroxide reacts violently 
with almost anything except clean stainless 
steel, pure aluminum, glass, ceramics, and 
some plastics. It’s almost sure to start a fire— 


154 Porutar science 


AMMONIUM BISULFATE 
RETURNS TO 
ELECTROLYTIC CELL 


HYDROGEN PEROXIDE 
CONDENSES HERE 


HYDROGEN PEROXIDE 


changes ammonium bisulfate into ammonium 
persulfate, which steam changes to peroxide. 


or explode—if it touches “dirty” wood, cloth. 
ing, or other common items. 

In short, hydrogen peroxide is what chem- 
ists call an unstable compound. It always 
wants to give that extra oxygen atom to some 
other material—as the chemists say, oxidize 
the material. A fire is just very rapid oxida- 
tion. And an explosion is just very, very rapid 
oxidation, usually in an enclosed space. For 
this reason, peroxide must be handled with 
extreme care to avoid spilling. The men who 
load it into rockets wear all-plastic suits and 
helmets as protection (see the picture on 
page 153). If some is spilled, the antidote is 
plain water, which dilutes the peroxide so 
that it can’t cause any trouble. 


Germans Learned the Hard Way 


It took the Germans several explosions be- 
fore they learned how to make and use it 
safely. Then they put it to work in some 70 
different weapons with fantastic possibilities. 

Hydrogen peroxide powered the Messer- 
schmidt 163, only rocket plane that has ever 
seen fighting service. It could scoot away 
from the best Allied fighters in the last days 
of the war, but carried fuel enough for only 
a few minutes flight. Its 250-Ib. engine, which 


ee ae 


developed as much power as a 3,700-hp. 
conventional engine, used a catalyst to make 
peroxide decompose into steam and oxygen, 
and then burned an alcohol fuel in this oxy- 
gen. The hot gases shot out the back, pushit 
the plane ahead 

The same idea was used in a submarine 
that could go three times faster underwater 
than ordinary pigboats. In this case, the steam 
generated by the reaction drove a turbine and 
propeller. Five operational boats of this type 
were actually built. Fortunately for us, none 
ever got to fight-the Germans didn’t have 
enough hydrogen peroxide. 

A similar engine powered torpedoes that, 
to quote Capt. Logan McKee, U. S. Navy ex- 
pert, were “much superior . . . to any other 
torpedo . . . and essentially wakeless. 

Both long-range missiles that terrorized 
London—the V-1 buzz bomb and the V-2 
rocket—used peroxide. Simple decomposition 
of peroxide by a catalyst gave the V-1 its 
launching push, shooting it up to the 200. 
m.p.h, starting speed of the ram-jet main 
engine. In the V-2, peroxide drove pumps 
for the alcohol and liquid-oxygen fuel 

Our own military researchers are following 
these leads, The JB-2, American counte 
of the V-1, is launched by decomposing per- 
oxide with calcium permanganate. This gives 
the buzz bomb a speed of 250 m.p.h. in orily 
150 feet, the length of the launching track 
And the newest of the space-searchi 
ets, the Viking (PS, Nov. ‘49, p. 1 
fuel pumps, like the V-2, powered by per 
oxide, Other applications are still secret 


Baby rocket launcher (below) illustrates w 
use of peroxide in buzz bomb. When squeezed 
from dropper onto catalyst~manganese dioxide 


it decomposes, shooting “rocket” into air (right 
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Gasoline-filled eap burns feebly in beaker con- 
taining some peroxide (left). But add catalyst, 
tnd. oxygen released from peroside makes fame 
shoot up (right). Germans did this in subs, planes. 


Hydrogen peroxide has two main advan- 
tages as a fuel. It decomposes, almost by 
itself, to release a great deal of heat. And the 
products of decomposition are themselves 
useful: the water, as steam, drives a turbine 
or serves as a “working fluid” in jet engines; 
the oxygen bums with Diesel oil to make 
still more heat. The fact that peroxide is a 
convenient source of oxygen makes it a par- 
ticularly good fuel for subs and rockets. 

The big disadvantage is cost. Capt. McKee 
estimates it is about 1,000 times as expen- 
sive as fuel oil. 

In industry, hydrogen peroxide has uses 
less spectacular but even more important in 


Bleaching is most important peacetime use for 
hydrogen ‘peroxide. Notice, how much lighter 

th becomes after dipping in solution. It is key- 
stone of fast, new method for bleaching cotton. 


the long run. It is a universal bleaching agent 
for all kinds of materials. Wool, cotton, silk, 
rayon, paper, oils, fats, soaps, leather, but- 
tons, wood (for bleached “modern” furni- 
ture), feathers, and many other things are 
bleached with hydrogen peroxide. 
in the last year or two, this versatile 
chemical has opened a whole new field of 
paper making by successfully bleaching pulp 
ly from wood. Paper made 
from mechanical pulp had been less valuable 
than that made by other methods because it 
was gray and dirty looking. Bleached by 
hydrogen peroxide, however, groundwood 
paper has found many new applications: in 
books, magazines, catalogs, directories. tab- 
lets, tissue, and toweling. Besides being 
ighter, pulp paper bleached by peroxide 
takes printing better than the unbleached, 
has greater absorbency, equal opacity, and 
greater cleanness. The “shives” (raw fibers) 
and dirt specks of unbleached groundwood 
are softened or eliminated. 


Peroxide Stretches Wood Supply 


Peroxide manufacturers believe that vast 
quantities of wood will be saved by using 
mechanical pulp bleached with hydrogen 
peroxide. Says Du Pont: “In the production 
of pulp from wood for paper manufacture. 
the yields of groundwood are approximately 
double the fiber yields obtained in the chemi- 
cal pulping process.” Buffalo Electro-Chemi- 
cal reports: “Such bleaching almost doubles 
the amount of paper obtained from a cord of 
wood.” 

Some of the greatest strides have been 
made in cotton bleaching. Within the last 
10 years, both Du Pont and Buffalo Electro- 
Chemical, the two largest manufacturers of 
peroxide, have perfected processes for the 
production-line bleaching of cotton. By this 
system, cotton cloth can be bleached in an 
hour and a half, instead of the 24 hours re- 
quired by the traditional vat method. Most 
sheets, pillow cases, shirting, dress goods, and 
towels are now bleached this way. A new 
bleachery of the Pepperell Manufacturing 
Co. at Opelike, Ala., can bleach several hun- 
dred thousand sheets a week. 

In the manufacture of felt hats, most of 
the fur is treated with hydrogen peroxide be- 
fore felting. Peroxide speeds up electroplating 
and prevents “gray plating.” If glue is 
bleached with reducing-type agents, it gen- 
erally. darkens after drying. Bleached with 
peroxide, however, glue does not darken. 

Hydrogen peroxide is used more and more 
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GERMANS’ HYDROGEN-PEROXIDE- 
POWERED SUBMARINE 
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in the manufacture of other chemical com- 
pounds, medicines, detergents, and cosmet- 
ics. Niacin, the anti-pellagra B vitamin, may 
be produced with hydrogen peroxide. Ben- 
zoyl peroxide, used in bleaching flour and 
grain, as an oxidizing agent, and in plastics 
making, is synthesized from peroxide. 

Concentrated hydrogen peroxide is also 
being tested as a commercial explosive. The 
ingredients of the explosive are peroxide and 
alcohol. Both may be shipped and stored sep- 
arately without the hazards encountered in 
handling other explosives. The actual mixing 
of the two ingredients results in the desired 
explosion. After the explosion, no poisonous 
nitrogen gases are left. 

The sudden rise of hydrogen peroxide from 
a drugstore item to an important industrial 
and military chemical came about because 
better ways were found of making it. Thirty 
years ago, it was made by treating barium 
peroxide with sulfuric acid. Only weak three- 
to six-percent solutions—drugstore stuff—were 
obtained, and even they were unstable be- 
cause of impurities. 


First Made in Europe 


Shortly after the First World War, 30- 
percent peroxide began arriving in this coun- 
try from Europe. Peroxide manufacturers 
investigated and found it was made by send- 
ing an electric current through a solution of 
ammonium bisulfate. This makes ammonium 
persulfate, which is then steam-distilled, 
yielding hydrogen peroxide and more ammo- 
nium bisulfate. This ammonium bisulfate is 
sent right back into the cell for use again in 


Steam spins turbine when peroxide is decom- 
posed by catalyst, (right). "This principle, com- 

ined with Fuel ofl burning in peroxide’ oxygen, 
powered fast German 17B subs (drawing, top). 


producing more persulfate. The only things 
used up are electricity and water. 

High concentrations are made by distilling 
the 30- percent peroxide as it comes from the 
electrolysis process. Water first is boiled off, 
leaving peroxide and impurities. Then the 
peroxide is distilled, eliminating impurities. 

The big problem in making concentrated 
peroxide is—cleanliness. That's because it ex- 
plodes violently if almost any “dirt” gets in. 
You can shoot at it, drop it, or even set off 
blasting caps next to it without much danger 
—so long as it’s pure. 

For this reason a peroxide factory is an 
unusual sight. I was privileged to visit a new 
plant recently. It is not easy to get inside one 
—the processes involve military secrets, and 
business secrets, too. What I saw was illu- 
minating. The building of glass brick was 
spotless inside and out. No wheelbarrows, 
shovels, or rags weve lying around. No dirt 
anywhere. Much equipment was glass. > 
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300 times its 
n it is a good 
fuel. ff has 10 times its volume, as 
you can show by adding detergent, catalyst. 


I was even more impressed by something 
else. There wasn’t a man in sight in either 
the big wing where the long lines of cell 
batteries make the persulfate, or in another 
wing where the persulfate is distilled into 
peroxide. The process is entirely automatic. 
Everything is quiet. Yet gallon after gallon 
of peroxide pours out of the stills every hour. 
The only evidence the plant is operating at 
all is the mass of glass pipes with the clear 
liquids coursing through them. 

I saw men in the stock room, men in the 
company’s research laboratory, men in the 
shipping and maintenance departments, and 
men in the office, but I did not see anyone in 
the plant itself. It was as close to push-button 
manufacturing as you can come. 

Today Du Pont and Buffalo Electro-Chem- 
ical are making more, and better, hydrogen 
peroxide than Germany ever did. They can 
supply 90-percent peroxide containing only 
five-parts-per-million impurities. Together 
these two companies account for three-fourths 
of all the approximately 50,000,000 pounds 
made in this country in a year. That's twice 
as much as was made 10 years ago. 

Of this quantity, less than 5,000,000 
pounds go to the drugstore. That doesn’t 
mean gentlemen no longer prefer blondes. 
It's just that hydrogen peroxide can now do 
even more spectacular tricks than giving a 
brunette platinum-colored hair. END 


Electric Lung Is Latest Polio Aid 


A uitie box, no bigger than a bedside 
radio (below, right), is helping to save vic- 
tims of the dread “bulbar” polio. A feature of 
this disease is erratic, tortured breathing that 
regular iron lungs frequently can’t help. The 
new “electric lung,” developed at the Harvard 
School of Public Health, sends impulses to 
electrodes placed on or near the phrenic nerve 
in the neck, which governs breathing-control 


muscles. The timed impulses immediately re- 
store regular breathing, tiding a patient over 
the crisis. It does not replace the iron lung, 
developed at the same school, in the com- 
moner form of spinal paralysis, since in such 
cases the phrenic nerve is paralyzed and 
unresponsive. However, the compact new de- 
vice may help in cases of drowning, asphyxia- 
tion, or electric shock. 


7 Lod 


Keeping the 
Home Shipshape 


shelf for knife, wire, screwdriver, flas! 
light, and spare fuses and sock 


Fe excellent +, place short 
Jengais of old hackaew bande fk a Bock at 


hardwood. Cut slots for the blades and space 
them X* apart with the cutting edges down. 


Turn the page for 5 more suggestions 


's a thread cutter that'll please your wife. 
end of ajincanw blade i se 
je on the protruding part. 

fa the spool, 


To get heavy grease into hinges, dissolve it 
in dry-cleaning fluid or carbon tetrachloride. 
After the solution is squirted into hinges, it 
evaporates and leaves a grease coating, 
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A reqular box of soap flakes takes up too 
‘much space in.a medicine eabinet, Instead, 

‘container-like an inttant-collee jar— 
and punch a hole in the metal top. 


Use a brush as a damning egg. The bristles hold patterns or turning hems, 
the hole open better than the smooth surface ns fnstend of straight pins to hold 


of an ordinary darning And they let the % handier, hold firmly, and 
ouile pass exslly amoag thom. a Hey if dropped. 


‘To prevent a scrub pail from nicking the porce- four layers of waterproof adhesive tape around 
lain on your sink or laundry tub, wrap three or _ the bottom edge of the bucket. 
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Transparency at right, lighted back and front, gives penthouse Manhattan sky-line background. 


Giant Transparencies 
Bring World Indoors 


This is how a movie office scene is given realism 
by a photo backdrop of San Francisco's Bay 
Bridge as viewed through windows. Transpar- 
encies can reproduce any locale in the world, 


‘OUNTAAIN scenery or village greenery— 
seascapes, landscapes, big-city sky lines 
—now they come to. Hollywood instead of 
Hollywood going to them. A new combina- 
tion of huge, blown-up still photographs with 
color painting produces transparencies that 
can act as stand-ins for backgrounds in any 
part of the world. And they are so realistic 
that you are probably not aware that the 
scene you see through a window in a movie 
‘sequence is not actually towering Pike’s Peak 
or San Francisco's Golden Gate Bridge. 

Formerly giant opaque photos were made 
in sections and then matched and glued on 
large sheets of fabric. M. B. Paul, veteran 
motion-picture photographer, wasn’t satisfied 
with this method. So he developed a method 
whereby a single 8- by 10-inch negative is r 

blown up to a 15- by 20-foot transparency 
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An 8- by 10-inch contact print is held up to 
compare it with a 15- by 20-foot translucent plas- 
tic enlargement from same negative, Scene from 
Canadian Rockies is for movie background. 


that can be lighted from either side and 
photographed in black-and-white or color. 
Paul starts with a single sheet of cellulose 
the size of the blow-up he wants. This is 
pierced around the edges with grommet 


laced to a large wooden frame, and stretched 
taut. Next, working in complete darkness, he 
sprays a bromide emulsion over the front sur- 


face. Then, with a special condenser enlarge 
he projects the negative image onto the panel. 
Dodging paddles (shown in the photograph- 
er’s left hand in the picture of the enlarger 
above) are used during the exposure to hold 
back thin sections of the negative. The image 
iy then developed and fixed in huge, hori- 
zontal steel tanks. 

Once the photo has been developed and 
dried, oil colors are sprayed on the back to 
match the photo on the front. It is this hand 
decoration that causes the picture to look like 
a natural-color photo when lighted from the 
rear. The painting serves several purposes 
other than permitting photography in color. 
It supplies a color range, provides a density 
correction for black-and-white, and creates 
contrast in areas where contrast is needed. 

After a transparency has served its stint on 
the stage, backing up a foreground set, it is 
rolled up and stored away. Next year it may 
come out of math balls for another few weeks 
before the cameras. This will save movie mak- 
ers a lot of trips to far-off places. 
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Inventor of the system, movie photographer 
M. B. Paul, adjusts the lens of enlarger that pro- 
jects image from a black-and-white negative on 
a 15- by 20-foot cellulose printing screen, 


Banks of lights, mounted in gooseneck sockets 
on rack shown below, can be pointed in any di- 
rection for special lighting effects. Each lamp can 
be turned on or off and dimmed individually. 
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“Ducks” Douse River Fires 


Tue Army's famous wartime amphibious 
vehicle has joined the Cincinnati Fire De- 
partment. Bought from surplus, two “ducks” 
have been painted a fire-engine red and 
equipped with deck nozzles, pumping units, 
sirens, and two-way radio. The new fireduck 
has seats for a fire-fighting crew of seven. At 
left, one of the novel fireboats is seen shoot- 
ing its waterworks skyward. Photo above 
shows the fireduck hitting the water after 
having traveled overland from its firehouse 
in the heart of the city. 


*Copters Don Floats for Fishing and Rescue Jobs 


ADVANCE scouting for a tuna-fishing fleet 
is the job of the float-equipped Hiller 360 
helicopter at left below. It is seen landing on 
its “flight deck” atop the 20- by 20-ft. bait 
tank on a tuna clipper. At right below is a 
10-place Piasecki “Flying Banana” that the 
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Coast Guard has equipped with doughtnut- 
shaped water gear for sea rescues. The bot- 
tom photo shows how the floats, deflated for 
take-off from land, wrap around the ‘copter’s 
wheels. For water landings, carbon dioxide 
cylinders pump up the floats in 90 seconds. 


Pie Plate Made of Foil 


Tus throw-away, aluminum-foil pie plate 
lets a pie be baked and sold in the same con- 
tainer—without that paper-plate flavor. Only 
.005 inch thick, the pie plate nevertheless can 
hold a 25-pound steel weight without crum- 
bling, as shown in the top picture above. Its 
stamped underside, seen at left in lower view, 
and the lip and side corrugations, at right, 
prevent the plate from breaking apart at nor- 
mal baking temperatures. Made by Foil- 
Kraft, Inc., of Los Angeles, the plates are 
from 4% to 8 inches in diameter. 


Hangers Help Boots Dry 

ReseMa inc inverted umbrella frames, the 
three-ribbed boot hangers below keep over- 
shoes open and off the ground, allowing air to 
circulate all around them for drying. Slipped 
inside a boot, the hanger’s ribs spread apart, 
holding the overshoe suspended by friction. 
Made by Deschutes Specialties, of Bend, 
Ore., the hangers cost about $1.95 a pair. 


a 


Loncen wear is the object of the new type 
of rubber heel shown above, says the in- 
ventor, Henry Shepherd, of Long Beach, 
Calif. The size of an ordinary rubber heel, 
this one has a separate revolvable disk that 
fits into the back part of the heel and pivots 
on a hard-rubber peg. This construction al- 
lows the heel to rotate as the wearer walks, 
resulting in more even wear of the heel edge. 
From left to right in the foreground of the 
photograph are the disk, the heel base, and 
the heel with the disk in place 


Disk Divides Pie Evenly 

‘Twus circular guide (below, right) helps 
you divide a pie or cake evenly. The hostess 
just cuts from the center to the numeral, re- 
peated at intervals along the disk’s edge, that 
matches the number of persons to be served. 
The buffet plate (left) has an extension to 
hold a fork for lap serving, Frederic Mantout, 
a Frenchman, invented both. 
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Grease | 


ROBOT delivery line at this new Rich- 

mond, Calif., grease plant handles 250) 
varieties of packaged petroleum products at a 
rate of one container every three seconds. As 
drums and barrels speed along to trucks and 
freight cars, they are weighed, stenciled, 
counted, and routed by electronic controls. 
Powered rollers keep the line moving. The 
rollers used on inclines are partly filled with 
liquid potassium chloride, which retards their 
rolling speed and acts as a brake to prevent 
smash-ups. The flow of barrels or boxes is 
directed by one operator. From his central 
push-button control panel, he switches pre- 
counted loads to their proper shipping termi- 
nals. Much of the conveyer equipment was 
designed specially for this plant. Owned by 
Standard Oil of California, it’s said to be the 
world’s largest grease-pac 
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DISPATCHER ROUTES BARRELS 
BY PUSH-BUTTON CONTROL 


— a 
BATTERY OF MIXERS 


STORAGE AREA t 
FOR EMPTY CONTAINERS 


BOTTUNG ROOM 
FOR MEDICINAL ONS 


Giant versions of a kitchen mixer stir up to 75 
barrels of grease in one batch. Each mixer is auto- 
matically temperature-controlled. Twenty-nine 
of them mix 38,000,000 pounds a year. 


ikke. 4 


BASEMENT ROUTING CENTER 
HAS A MILE OF 
ROLLER CONVEYERS 


Push-button grease plant shown in the cutaway 
above is seven-and-a-half acres of electronic and 
mechanical efficiency. Twenty miles of pipe lines 
in the building feed oils and compounds for mix- 
ing with dry ingredients to. make petroleum 


products ranging from pharmaceutical white oils 
to the heaviest lubricants. The conveyer system 
handles 1,200 cartons or barrels an hour. 


Here 100-pound drums are being filled with 
petroleum products for the export trade. Flow 
from automatic mixers on floor above shuts off 
when weight limit-for each container is reached. 


l 


RAILROAD DOCK WITH 
EIGHT 
ACOs 


ee 
At end of mile-long conveyer, barrels are di- 
verted into waiting boxcars by the operator shown 
at control panel above. Only manual handling is 
by workers inside freight c 


At central control panel, below, push-button 
operator keeps electronic count of barrels to be 
loaded into each boxcar, and routes them to 
proper railroad spur at end of delivery line. 

ac 


Jeep s 
Under Water 


as jeep leaves tank. Breather-pipe a 


of jeep chugs through test tank at Aberde: 


SAAT 7S Proves by Ww. Ww. r40 
D! NK this jeep like a 


Marker shows depth of nearly five feet. Driver must almost stand to keep head above water. 


out. You can even stop and start the engine 
under water. Wartime combat vehicles were 
laboriously waterproofed with asbestos grease 
that had to be stripped off as soon as they 
hit dry ground. The new waterproofing is 


Close-up of engine sho 


built-in. The engine is pressurized by sealing 
the front end of the crankshaft and closing 


the vent valves on the crankcase, As the en. 
gine runs, its pistons build up six pounds of 
pressure, keeping out all water. END 


ils of waterproofed carburetion and 24-volt electrical systems. 


= 
=\ 


= 


PAN 
: Bou: Learns 


the Rule of Three 


JULLING into the Model Garage after an 

errand downtown, Gus Wilson grinned 
with recognition when he saw a battered ‘35. 
sedan on the shop floor. “Gabriella, the car 
that thinks for herself,” he mused. He well 
remembefed the day a year ago when the car, 
through a temporary and still unexplained re- 
fusal to start, had kept him from jerking loose 
the air hose that Greg Jones had draped 
around the rear bumper. 

As Gus got out, the curious figure of Dr, 
Jason Evants stepped from behind the hard- 
used vehicle. 


Gus shook hands heartily with the town’s 
most eccentri .“Glad to see you again, 
Professor. How's the Philosophy of Universal 
Sentiency coming along?” 

Dr. Evants gestured with a skinny han 
“I have progressed beyond that,” he s 
gravely. “Presently I am engaged in a study 
of the Phenomenon of the Sequence of Three 
in human affairs.” 

Stan Hicks, who had just come up, looked 
startled. “Gee, Professor,” he asked in an 
awestruck tone, “what's that?” 

Dr. Evants’ keen eyes glittered. “It is an 
all-important natural phenomenon which you 
undoubtedly have experienced, young man, 
but have failed to evaluate, Haven't you ever 
read an unfamiliar word or heard an un- 
familiar name, and then had that new word 
or name brought forcibly to your attention 
twice more within a very brief period of time? 
Everything in the universe goes by threes. 
Everything!” 

Stan's eyes goggled. “Gee, Professor! That's 
right! Why, the other night I met a babe 
named—” 

Dr. Evants’ decisive gesture cut him short. 
“Obviously, young man,” he said, “you have 
experienced one of the less complex of the 
manifold manifestations of the Sequence of 
Three. Ponder on it, and learn to turn it to 
your advantage.” 

Il do that, Professor—I certainly will!” 
Stan said earnestly. “This babe—” 

“That carburetor job is promised for ten 
o'clock, Stan,” Gus reminded him diploma- 
tically, “Now, about Gabriella, Professor—has 
she been warning you again by refusing to 
start?” 

Dr. Evants shook his shaggy head. “No. 
But she may be attempting to warn me 
against driving slow! 

“You mean against driving fast, don't you?” 
Gus interrupted. 

“J invariably mean precisely what I say!” 
Evants snapped tartly. “I repeat that Gabri- 
ella may be trying to warn me against driving 
slowly by emitting an as yet unidentified rat- 
tling sound which ceases when she attains 
a speed of exactly 18 miles per hour. On i) 
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the other hand, the rattle may be merely the 
result of some obscure mechanical malad- 
justment or imbalance. I am confident your 
expert investigation will determine which is 
the fact.” 

“Okay, Professor,” Gus said, smothering a 
grin, “I'll be glad to look the old gal over, but 
I can't do it right now.” 

“At your convenience, Mr. Wilson. I shall 
return at five,” Dr. Evants replied. 

“Boss,” Stan remarked early that after- 
noon, “I promised Wiggins I'd deliver that 
battery to his shop soon as it was charged. 
Maybe I better do it now.” 

“Maybe so,” Gus agreed. “Wait a minute, 
though. No need of getting the wrecker out. 
I want to test the Professor's bus. I'll take you 
and the battery up to Wiggins’ place.” 

They got into Gabriella, and Gus drove out 
of the shop. The rattle started as soon as the 
wheels began to turn and continued while 
they worked slowly through the sticky traffic. 
When they got out on the highway and Gus 
speeded up, the noise suddenly stopped. 


New Filter Cleans Valve Oil 


INSTALLED in the oil line coming from the 
crankcase, this filter is said to help pre- 
vent distribution of damaging sludge or scale 
to overhead-valve parts. Termed « rocker- 
arm oil-line filter, it’s made by Ralph F. Rous- 
sey and Associates, Inc., of Chicago, and sells 

about $7.50. The filter is easily removed 
for cleaning. 
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Stan was watching the speedometer. “Just 
like the old guy said,” he commented. “It quit 
when she hit 18. Why, boss?” 

“That's for you to find out,” Gus said. 

“That'll be easy,” Stan predicted cock- 
surely. “Something to do with th’ wheels.” 

When they got back to the Model Garage 
Stan pried off Gabriella’s hub caps one after 
another. As he removed the fourth one, a 
wheel nut clattered to the floor. 


Was It @ Careless Mechanic? 


“Somebody besides the Professor must 
have been absent-minded,” Stan mused. “Sure 
didn’t tighten that nut—or it wouldn’t have 
worked loose and rattled around inside the 
hub cap.” After tightening it securely on the 
stud, he reported his success. 

“Good for you,” Gus applauded. “But what 
made the rattle disappear?” 

Stan looked blank. “I forgot about that,” he 
confessed. “I'll take another look.” 

“You needn't,” Gus said. “Ever hear of 
centrifugal force? That's the answer. When 


Leverage Breaks Beads Loose 


¥) 


-3 “< 


Arren a tire has been mounted for a long 
time, it's often difficult to break the bead 


loose from a im. The homemade de- 
vice shown here, which would be especially 
valuable in a repair shop, does the job easily. 
It can be quickly made from steel strap, say 
about 3/16” by 14”. The foot need not be as 
fancy as that shown in the photo. A spade- 
like end on the pivoted arm breaks the bead 
when you press the handle down, A coat of 
paint will keep the device from rusting,—C. A. 
Cole, Graham, Ala. 


the car got up to 18, the wheels were turning 
fast enough so centrifugal force held the nut 
at the edge of the cap.” 

Stan thought it over. “I get it,” he said at 
last. Then, after more thought: “Say, boss— 
do you think we'll get two more wheel jobs 
today, like the old guy said?” 

“Well,” said Gus, “the Professor's smart, 
but that Phenomenon of the Sequence of 
Three sounds like so much hooey to me. But 
whatever comes in, you'll have to take care 
of it, I'm going to pull this transmission.” 

He still was busy some time later when Jim 
Jelliff drove his business coupe into the shop 
—but not too busy to cock an ear and hear 
Jim tell Stan there was a mysterious rattle 
that seemed to come from one of the wheels. 
Stan sidled over to Gus, a delighted look on 
his face, “Another wheel job!” he whispered. 

Sold on Dr. Evants’ theory of the Sequence 
of Three, and confidently expecting to find 
another loose wheel nut, Stan removed each 
hub cap and checked every nut individually. 
But all were tight. A half hour of trouble- 
shooting got him nowhere, Finally, he walked 
over to Gus. “I'm stumped, boss,” he said. 

Leaving his transmission job, Gus took a 
look at all the wheels. Then he drove the car 
around the block. He was grinning when he 
returned, “You've found the trouble,” he told 
Stan, “Take the bus for a ride, kid.” 


The Second Case Is Solved 


From the corner of his eye Gus watched 
Stan replace the hub caps and drive out. Ten 
minutes later the young mechanic was back, 
looking dejected. “The rattle’s as bad as 
ever,” he said. 

“Use your head,” Gus told him. “I tested 
the car without the hub caps. You put them 
on before you took it out.” 

“Why, sure!” Stan said, brightening. “One 
of the hub caps must be loose.” 

Quickly prying off all except one of the 
caps, he again road-tested the car. No rattle. 
The same with two caps. But as soon as he 
started out the door after installing the third 
cap, the rattle popped up again. Looking 
closely, Stan could see the retaining clips 
weren't doing their job. He bent them so they 
would hold tighter—and the rattle was gone. 

‘As he finished his transmission job, Gus 
glanced at the shop clock. Half-past four. He 
grinned at Stan. “Looks as if the Professor's 
Sequence of Three is going to bog down.” 

“Still have an hour to quitting time,” Stan 
said stubbornly. 


Ahor sounded outside. When Stan opened 
the shop door old Silas Barnstable, the town’s 
leading penny pincher, drove in and hopped 
out of his veteran sedan. “Hey!” he yelped. 
“There's a funny noise!” 

“There always are funny noises in your 
car,” Gus kidded him, “What's this one?” 

“It’s a mean noise,” Silas told him. “Thump. 
Bump. Not loud—a dull, sneaky sort of noise. 
Irregular like. Only hear it when I'm drivin’ 
slow—under 20, Funny part of it is I don’t 
never hear it except when I'm on a dead- 
smooth road. If I cut the motor and coast, I 
can hear it real well. Sounds like it's some- 
where in the wheels.” 

Stan jumped. Gus laughed. “Stan's spe- 
cializing in wheels today,” he chuckled. 

Still going on Dr. Evants’ theory of the 
Sequency of Three, Stan pried the hub caps 
off Barnstable’s car and drove it up the street. 
But, to his disappointment, the noise was still 
there—a faint, elusive thump that seemed to 
come from one of the front wheels. He drove 
back to the shop. 

“Well,” said Gus, “so long as you've got 
wheels on your mind, why not jack up those 
front ones and see if you can find anything?” 

Stan followed instructions. After consider- 
able wheel spinning, he came up with the 
information that the noise was coming from 
the left front wheel. 

“Any chance it's a bad bearing?” Gus 


“Don't think so,” Stan said. “This noise is a 
dull thump—nothing like the click a bad bear- 
ing makes.” 

Just then a customer tooted at the gas 
pump and Stan hurried out. Gus stood look- 
ing at the wheel for a moment, thinking. 
Then he grabbed a lug wrench and quickly 
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pulled off the wheel. Keeping pace with it, he 
rolled the wheel the length of the shop, like a 
boy rolling a hoop, leaning over to listen 
closely as he did so. When Stan returned, Gus 
was étanding at his workbench writing out a 
time slip. 

“What'll I do next, boss?” Stan asked. 

Gus didn’t look up. “Take off the tire and 
bring me the tube,” he said. 

Stan shrugged his shoulders, but was back 
with the tube in a couple of minutes, Gus 
shook the tube—an amply patched one—and 
grinned when he heard a slight noise in it. 
“There's a stone in it,” he said. “That's what's 
making the noise. 


How Did It Get Inside? 


Deflating the tube completely, Stan could 
easily feel the stone." But how could a stone—” 

“Hey, Silas,” Gus interrupted. “How long 
since you had a blowout?” 

“Last week,” Silas “Out in the coun- 
try on a gravel road, it was.” 

‘Who patched the tube?” Gus demanded. 

“Feller in th’ Four Corners garage,” Silas 
told him. “Do a job cheaper than you fellers 
in town,” 

Gus let him feel the stone in the tube. 
“That's the cause of your noise,” he said. “The 
stone must have been driven in through the 
hole in your tire casing, and the fellow who 


Deaf Motorists Can Drive Well 


You might think deaf persons would not 
be safe’ drivers, but Dr. A. R. Lauer (left 
above), head of the Iowa State College 
driver-training program, declares otherwise. 
Leonard Lau (at wheel) is an example. Here 
he goes through some final practice in hand 
signals. In sign language, the instructor says 
“stop.” The driver gives the approved signal. 
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patched your tire sealed it in... . Better have 
a new tube. This one isn’t’ worth another 
patch.” 

“Well, 1 dunno,” Silas said. “Tubes are 
right high these days. Guess you'd better fix 
this one. Th’ two patches have held all right, 
so why shouldn't another one? I've noticed 
things go by threes.” 

Dr. Evants had come quietly into the shop. 
“Sir,” he said to Silas, “you have discovered 
through experience one of the deepest of 
nature’s secrets. Should you desire to pursue 

investigation of it on the philosophical 
lve, 1am at your service. My forthcoming 


rae car's ready, Professor,” Gus inter- 
rupted. “That noise came from a slight me- 
chanical misadjustment. Gabriella wasn't 
trying to warn you.” 

When Dr. Evants and Silas had finally 
driven on their separate ways, Stan turned to 
his employer. “Now, boss,” he asked seri- 
ously, “do you believe in the old guy's dope 
about threes?” 

Gus laughed. “You bet I do!” he said. 
“Matter of fact there's one part of it I've al- 
ways believed in. So far today, I've had two 
meals, And now, if you'll close up the shop, 
I'm going straight down to the Park House— 
and have the third one. I always eat by 
threes!” END 


This Piston Aids Ring Job 


lr youn car were Pe-3 
a 


fitted with the pistons 
invented and patented 
by Samuel Bowles, of 
Indianapolis, it would 
be much simpler to re- 
new the rings. Only the 
cylinder head would 
have to be removed— 
there would be no need 


the photo, the piston 
consists of two parts: 
the skirt, and a head 
that screws into it. Two 
screws lock the two 
parts together. The 
head—and the rings— 
can thus be taken off 
without disturbing the 
rest of the assembly, 
the designer claims. 


7 


a 


Finding High-Voltage Leaks. If 
you suspect there are shorts in an engine's 
high-voltage system, suggests John Vincenti, 
of Kennett Square, Pa., start it up in total 
darkness and take a look. You may find sparks 
flying from many unexpected places—wires 
with worn insulation, dirty plugs, or cracked 
distributor caps. 


a 
If you truck tall cargo that's likely to become 
entangled with low bridges and wires, you 
might borrow an idea from the family cat. 
Attach a bamboo fishing pole to the front of 
the truck as a warning “whisker.” Make it a 
trifle taller than the load. 

Approach a bridge or overhead obstruction 
slowly. If you hear the tip strike or see the 
pole bend, you can stop the truck in time. 


Turn the Page for Three More Hints 


Don’t Spill Fluid. A valve for filling 
master cylinders directly from the brake-fluid 
can is a useful gadget, Designed by N. E. 
Peeler, St. Paul, Minn., the valve keeps fluid 
from spilling when the can is inverted for use. 
It opens and the fluid is automatically re- 
leased when the wire strikes the bottom of 


the cylinder reservoir. 


Drain Tank Once a Year. This is 
a preventive-maintenance step that's fre- 
quently neglected. The purpose is to drain 
off accumulated sediment and water. Most 
fuel tanks have some sort of a plug to make 
the job easier. 

‘A good cold-weather habit is to keep the 
tank as full as possible at all times. This will 
help prevent moisture from condensing inside 
the tank. 
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Tired of Holding Up Pans? Like a 
lot of other mechanics, John H. Miles, of 
Springfield, Mo., found it awkward to hold up 
an oil pan with one hand and start the bolts 
with the other. 

But he no longer does the job that way. 
Taking two screwdrivers with shanks the 


Selder Speedometer Cable. In 
some speedometer-cable replacement kits, 
you find instructions to cut the cable to length 
and attach the tip by crimping. L. M. LaBar, 
of West Pittston, Pa., finds it's better to tin 
the end (1), slip on the tip (2), and sweat it 
fast (3). A broken cable housing (inset) can 
also be repaired by tinning a split brass tube 
inside and sweating it on the break. 
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MORE Hints from the Model Garage 


same size as the pan bolts, he ground the ends 
sharp, cut standard threads down about %”, 
and added a nut to each for a shoulder. 

Now he puts the pan in place, pushes 
the sharp-pointed converted screwdrivers 
through two holes, screws them up snug, and 
then starts the bolts at his leisure. 


‘ing Water-Pump Hose. On 
this usually requires re- 
moval of the pump. Marion L. Rhodes, 
Knightstown, Ind., suggests removal can be 
avoided by cutting 1” off the block connec- 
tion. Leave the clamps on loosely, apply 
sealer inside each end of the new tube, and 
slide it on the block connection far enough to 
let the other end slip on the pump outlet. 


Car Unlocks Garage Door 
Almanac for Householders 
How to Overhaul a Fuel Pump 
Modernizing Your Phonograph 


Turning Disks and Bowls 


PAGE 178 


PAGE 197 


PAGE 226 


PAGE 229 


PAGE 236 


A robot doorman you 
can build without 


vacuum tubes or 


a radio technieian’s 


/ 


diploma._ 


your finger tips, Push this butte 


Raymond Schneider 


OES your motoring day start like this? 
Open the garage doors. Get in the car 
and back it out. Climb out, make a detour 
around the front fender, and close and latch 
the doors, Dodge the fender again and get 
in, On returning, reverse the whole routine. 

That's how I used to do it. 

Today I walk into my attached garage 
from the house and touch a button. While 
the doors open, I get in the car. After back- 
ing it out, I pause long enough to touch a 
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the car either to open or close the garage « 


second button, under the dash. A spotlight 
on the car winks—and the doors close 

They lock, too, You can't get in from 
outside unless you have a key or drive up in 
my car. Headlights or an ordinary spotlight 
won't work. The rig takes no juice when it’s 
standing by, because there are no yacuum 
tubes to be kept hot. But when I get back 
from a trip, whether in minutes or a month, 
it opens the doors at a touch of the button 

The dash button sends juice to the light 
and to a magnet that pulls a thin spring or 
reed on which a contact is mounted. This 


+++ And a spotlight 


breaks the circuit until the reed, released 
closes it again, just as in a doorbell. Thus 
the light blinks 


other 
a per- 
The current vibrates the 
quency, until it swi 
contact t 


is fed into a coil of fine wire fixed on a 


similarly tuned reed and poised ove 
manent magnet 

reed at the same fr 
far enough to touch a 


at closes a 
5-volt relay and starts the door mechanism. 
steady light, or one of the wrong fre- 


ill ag d but 


fe the resonat 


to make contact 
Power A ‘hp. motor is the muscle 
that moves the doors. It's belted through a 
ackshaft to run an output shaft at about 
175 p.m. Plain pillow blocks will serve 
instead of the adjustable jackshaft and self- 

aligning be 
The rope that pulls the doors is simply 
looped four times around the windlass shaft 
ad tied to a weight that hangs close to the 
This gives plenty of traction but will 


of pipe set in 
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the center of the door lintel is fastened by an 
elbow and a short length of pipe to the 
garage ceiling. On this slide two large, 
loosely fitting washers bent to an angle along 
one side and bolted to wooden thrust arms. 
One washer necessarily slides behind the 
other. The rope from the power unit is 
fastened to the rear washer. As this is 
pulled forward, it pushes the other before it. 
The wooden arms are pivoted on the 
doors by small hinges. A long spring holds 
the forward thrust arm back against the 
other thrust arm, so that the two move back 
together as the doors close. This spring is 
not powerful enough to drag the rope around 
the windlass and lift the weight. Thus the 
doors stay open until the motor reverses. 
‘Any devices for holding the doors open 
must be removed. The center latch that 
secures one door shut is wired to a pivoted 
pulley over which the windlass rope runs. 
Being attached forward of the pivot point, 
the latch wire is tripped as soon as the rope 
pulls, A lock on the latched door enters a 
strike on the other, locking both, 
Reversing switch. This is a double- 
pole, double-throw toggle switch of a rating 
high enough to handle the motor current. 
It's mounted on the door jamb atop 
a box that also houses the photo cell. 
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A hole is drilled through the toggle arm 
parallel to its throw. A stiff wire through 
this is fitted with two stop collars and a 
spring, goes through a guide eye in the 
jamb, and is fastened to a small chain at- 
tached to the door. Proportion the wire 
chain so that they snap the switch for 
just before the door is wide open. This will 
stop the motor by opening the circuit for an 
instant, thus opening the power relay. a 
at the same time reverse it for the next ha 
of the cycle. Set it so the door hits the end 
of the wire and flips the switch back just 
before it’s fully closed 

Photo cell. This is an inexpensive selen- 
ium barrier-layer type. which generates a 
minmte current when light strikes it. Bore 
hole in the door for the light be: 

Spotlight blinker. This unit. which goes 
in the car, has a reed—a thin metal strip 
—that is vibrated by an electromagnet. Con- 
tacts on the reed open and close both spot- 
light and magnet circuits. The reed and its 
upper contact strip are sandwiched between 
plastic or fiber strips bridging two bolts. 
Contact points from an old relay or vibrator 
are soldered on. Adjust the reed, by turning 
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the nut at its outer end, to vibrate six to 
eight times per second, 

Since the spotlight current is intermittent. 
around 12 volts must be supplied to the 6- 
volt bulb to bring it up to full brilliance for 
exciting the photo cell. The easiest way to 
do this is to hook a 6-volt dry battery or 
four large dry cells in series with the ca 
battery. The light is on only a second or 
two at a time, so they should have long life, 

Resonant Relay. Triggered by photo- 
cell current. this is the control center in the 
garage. The permanent magnet of a junked 
4” radio speaker was pried out of its bracket 
so that the bracket hole could be filed to a 
free fit for the voice coil. Then the magnet 
was cemented in place again. The reed it- 
self forms one voice-coil connection; use fine 
wire for the other. 

Adjust the reed to the same frequency as 
the blinker on the car by observing the reed 
in the spotlight beam. preferably at night, 
while tapping the reed with a finger. When 
in tune, the vibrating reed should appear 
still or nearly so because of the stroboscopic 
effect of the blinking light. Tune it by 
adding solder, or adjust the blinker reed. 


~ 


Wiring. Remember the motor must turn 
to close the doors with the reversing switch 
flipped toward the door. Should you wire it 
backward, just loop the rope the other way 
on the windlass shaft. 

You can adjust the resonant-relay contact 
so that the photo-cell current closes it in from 
a tenth to a full second. Half a second is 
about right. Closer adjustment may make 
the relay too sensitive to shock and vibration 

The reed contacts activate relay 2, which 


Here saw is used as outside square. Back edge 
of carbon-steel blade is ruled on each side. 


Protractor is calibrated in 15° intervals. Stain- 
less-steel pointer folds out of the plastic handle. 


then sends current into the reversing switch. 
Besides starting the motor, this energizes 
relay 3, whose contacts shunt those of the 
reed and hold relay 2 shut after the reed 
stops. As the doors reach the end of their 
travel and flip the reversing switch over, the 
toggle throw cuts current to relay 3'mo- 
mentarily, which opens relay 2, leaving all 
at a standstill until the resonant relay or 
garage button starts a new cycle, This but- 
ton can be placed wherever convenient, END 


New Saw Does 
Five Jobs 


A compete layout tool is built into this 
handsaw, made by the Geometric Saw Co., 
Inc., Auburn, N. Y. It's priced at about $10. 
You can use it as an outside square, a level, 
an inside square or plumb, a protractor, and a 
floor saw or other surface cutter, Etched on 
h side of the blade are rule divisions in 
sixteenths. Teeth on the rounded blade point 
permit you to cut through a surface without 
drilling a hole and using a compass saw. 


With the surface- t, you can cut 
into a floor or wail without drilling a hole. 


Used as a level. With other bubble and rear of handle, saw serves as inside square or plumb. 
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Your Electric Drill Can 
Cut Sheet Metal By J.C. Magee 


FrASIER to handle than a pair of snips, this 
power shear does everything you'd ex- 
pect from the snips—and more. On inside 
cuts—for instance cutting an opening in a 


You guide shear with one hand, hold the work 
with the other. An eccentric vibrates blade. 
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Five major parts require machinin 
ing page. 


keyed, above, to drawings on the 


With this 
is large enough to mill the slot 


diagonal setup, a 3"-diameter cutter 
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furnace duct—you simply drill a starting 
hole, insert the blade tip, and make the cut. 
Such jobs are always: difficult with snips. 

Hitched to your X” electric drill, the shear 
will make straight or contour cuts in brass, 
aluminum, or steel up to .040” thick. With a 
larger drill, the shear will handle heavier 
gauges. 

The cutter blade and shear plate are made 
from .093” ground stock—tool steel that’s 
precisely finished on both faces and r« 
hardenable. The blade is a file job. Maintain 
a sharp cutting edge and file in full clear- 
ance so you'll get good contour cutting ac- 
tion. While hardening and drawing the 
shear plate, wedge a 3 bar in the slot 
to keep it from closing. 

In turning the cover, keep the bore for 
the bushing concentric with the 1”-di 
shoulder. To turn the off-center part of the 
shaft, chuck it with a thin strip of steel under 
one jaw of a three-jaw chuck, Mill or file 
three flats 120° apart on the shaft to give the 
drill chuck a good grip. 

After machining the housing block to 14” 
by 1%” by 3%”, bore the 1” hole before mill- 
ing the angles. The seven screw holes can 
be spotted from parts 1 and 3, using part 4 
to line things up. In assembling the shear, 
note that the blade must never close fully. 
This allows it to hook into the work. 

The spring should be just strong enough 
to return the blade to open position. Corset 
steel will do nicely. 


dural housing. ‘The hole for the 
&” dowel pin has already been drilled 
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Tricks of Master 
Shipbuilders 


More than twenty-five years of experi- 
ence are behind these helpful hints. 


IKE almost any craft, ship-model building 
its own special skills and methods— 
and masters who developed them. Winthrop 
Pratt, Jr., of Dorchester, Mass., for example, 
has devoted over a quarter century to build- 
ing and restoring models of sailing ships. 
Recently he rebuilt an 18th Century ship 
model for the Boston Museum of Fine Arts. 
‘On these pages are some of the kinks and 
ideas he’s developed. The deadeye clip, for 
example, has brought Pratt more inquiries 
than anything else, You can really line up 
deadeyes and set up lanyards with it. 


Hatch coamings on 17th and 18th Century 
warships were often less than 6” high. Joints 
shown at left are from an early 18th Century 


ship. Center: small hatch covers were often 
like this, Beams ran athwart ship and mortises 
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cut in hatch lining received them. Drawing at 
right shows you how to blind-dowel a deckhouse 
to a deck. Tape cardboard template to bottom 
of house. Drill house for dowels. Then use holes 
in template to drill deck holes. 


Stepping masts. Drill hole 
same size as mast. Give mast 
a slight taper from deck line 
to heel, Round the heel. Mast 
then can be moved slightly in 
any direction, permitting you 
to line it up true. Truing up 
masts in tight holes results in 
unsightly bends a few inches 
above the deck, 


work 


‘CARDBOARD 


Painting tiny parts is casier 
if you glue pieces of 
board under each corner. Glue 
these, in turn, to a larger piece 
of card, The little pieces raise 
the work and prevent paint 
from forming a ridge around 
the bottom of the work. Re- 
move the cardboard afterward. 


and stanchions. Put bitt 
in_ vise upside down. Round 
off peg with flat file. In a thin 
piece of hardwood, drill hole 
tly. smaller than pes. 
ole, 

of 


Twist pegs through tl 
This 


il make all 
equal diameter and they will 
fit in holes drilled in the deck 
with the same drill 


pa wlding. 
Drill holes in each side of the 
ladder. Directly below those 
holes, drill holes in the deck. 
Cut heads off two. pins and 
dat right angles. Insert 
pins in ladder sides and push 
points in deck as shown. 


of tempered wire to fine points 
and bend the points, at right 
ngles, Distance between 
points equals three or four 
diameters of a deadeye, In- 
sert clip in deadeyes. Bring 


shroud around upper deadeye 
it to standing part 
Seize ‘the 

‘Then take out clip. 

Tanyar 


and cli 
with _clothespins 
shroud 

and reeve deadey 
Put drop of glue oo ead 
ing and clip off surpli 
when the hie is dey, 


by tiller. But 
of steering 


Small ships were steered direct 
as ships became larger, some met 
from topside was needed. Drawing at left shows 
common type of wheelbox on American ships 
before patent-gear apparatus came into use. 


Center drawing shows port side of wheel. Draw- 
ing at right shows hatch and rollers for wheel 
ropes. For model-builder’s convenience, rollers 
can be fitted into hatch framing and the whole 
assembly installed as a single unt. 
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Tape Antenna Slides Out 

‘Tus flexible steel band that slides in and 
out of a small metal case serve 
justable antenna for FM and tel 
dividual markings on the tape show the best 
length for each of the 12 TV channels. Pull- 
ing one side automatically brings the other to 
the same length. Both loops of the folded 
dipole are retracted by pressing a lever on 
the case. The Radio Craftsmen, Inc., Chi- 


cago, makes the antenna, which retails for 
about $10. 


Wan-vrve 
crystal diodes 
available in hermeti- 
cally sealed moisture- 
proof glass cartridges 
(top photo) and in 
an ultracompact form 
(right) suitable for 

ature equipment. The sealed-in-glass 
are made by Sylvania; the tiny diodes 
are a Raytheon product. The latter measure 
only .16” in diameter and .39” long. 


Switch Joins Co-ax Feed Lin 


Up To four antenna 
transmission lines can 
be joined to a receiv- 
er with this coaxial 
switch. Special fittings 
are screwed to the 
threaded studs, and 
the switch then links 
any one of them to the input circuit of the 
set, It is priced at $12 and made by Work- 
shop Associates, Newton Highlands, Mass. 
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Plug Connects Standard Phone 
Tips to Two-Way Jack 


Ove good pair of headphones can be used 
on many different pieces of equipment—but 
switching from phone tips to a jack-type 
plug is likely to be time consuming. Here's 
a simple adapter that gives you a change 
over in a jiffy. Take a small piece of %” plas- 
tic, and mount a standard jack in the center 
of the strip and a Fahnestock® clip on each 
side of it. Connect one clip to each jack ter- 
minal. Phone tips then can be slipped into 
the clips.—James Colton, Boston. 


The Height of 
Qrgenuity 


I borrowed a projector to show some 
movies at a party. But I forgot the screen. 
Here's what I used in the emergency. 


Everybody wanted a bite to eat and a 
drink, anyway, so we moved the whole 
party to the kitchen and used the front of 
the refrigerator as a screen. It worked fine. 
—John Kakalec, Washington, D. C. 


EHIND all the complicated mechanisms 
under the hood, in the chassis, and on 
the dashboard of your car lie simple and 
fundamental principles of physics, mechan- 
ics, chemistry, and electricity. Some of these 
were discovered hundreds or even thousands 
of years ago by such pioneers as Aristotle, 
Archimedes, Newton, Faraday, and Ber- 
noulli. Many can be demonstrated dramati- 
cally in experiments you can perform in 
your own home. 

On this and the next two pages, Poruan 
Science shows you a few simple demonstra- 
tions of basic automobile principles that 
father and son—or even the whole family 
might enjoy performing together. Your lab- 
oratory can be the kitchen or rumpus room; 
your apparatus such things as soda straws 
and tumblers, candles, and tin cans. 

Let’s start by looking inside the carburet- 
or, With two halves of a soda straw and a 


In a carburetor, air from the atmosphere must 
pass through a constricted tube, or “venturi,” 
to reach the engine. This constriction speeds 
up ‘the ‘air, and the suction it creates pulls 
droplets of fuel from the nozzle. The mixture 
of air and vaporized fuel is highly explosive. 


Seeing What Goes On 
Inside Your Car Engine 


glass of water, you can show how air stream- 
ing through this device lifts gasoline, scatters 
it as vapor, and mixes it with air. 

After flattening one end of each straw, 
stand one in water and hold the other hori- 
zontally, flattened ends together. Now blow 
strongly through the horizontal straw, aiming 
the air across the tip of the other. Water will 
climb up in the vertical straw and spray out. 

The secret? Daniel Bernoulli, famous 
Swiss scientist, discovered it more than 200 
years ago.. Increase the velocity of a fluid 
(such as air or water), and the pressure 
inside that fluid will be decreased. 

‘According to this principle, air speeding 
over the tip of the vertical straw is at a 
lower pressure than that of the still atmos- 
phere. Since the atmospheric pressure on 
the water in the glass is greater than the 
pressure at the tip of the straw, water is 
pushed up into the air stream, 

For some other unusual demonstrations 
of auto principles, turn the page. 


@ 


‘The venturi pri 
this simple experiment. 
tip of vertical straw causes water to rise in 


‘iple is shown graphically by 
Air speeding across 
it, emerge, and be sprayed out. Gasoline i: 
similarly raised and vaporized. It's then 
ready to enter cylinder, as on next page. 
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To give power to your car, its engine repeats over and 
over the four-stroke cycle shown in the diagrams on 


these two pages. On the intake stroke, the cylinder is filled with the 
gas-air mixture from the carburetor. From a design standpoint, the 
big problem is to supply enough air. In fact, a big roomful of air must 
be crammed into the cylinders for each gallon of gas. Atmospheric 
pressure of nearly 15 Ib. per square inch does the trick. You can dem- 
onstrate this pressure. Put a half inch of water in a flat-sided gallon 
can and boil rapidly. Remove from the heat and cap quickly. The 
steam inside condenses and internal pressure drops rapidly, leav 
the can unsupported. Then tremendous outside pressure crumples it 


Although gas and air will burn at atmospheric 
pressure, more power results if the mixture is 
squeezed by a compression stroke. Theoretically, the greater the 
squeeze the more the power. Practically, the amount is limited by the 
tendency of gasoline to explode prematurely from the heat of compres- 
sion. Such premature explosions are one cause of “knocking.” That 
gases heat when compressed can be shown by suspending a thermome- 
ter in a half-gallon jug and squeezing the air in the jug. Note the 
normal temperature first, then insert a bicycle-pump nozzle through 
the stopper. Pump about 15 strokes. (No more, or you may blow out 
the cork or break the jug.) The mercury will climb a degree or two. 


In the power strol rk ignites the gas-air mixture, 
causing it to explode (more accurately, burn very fast) 
and drive the piston downward. Because gasoline is too dangerous to 
play with, especially in the house, you had better not try this experi- 
ment, but the photos above show what happens. In your car engine 
the gasoline must be vaporized. Liquid gasoline burns, as you see at 
the left, but not fast enough. At the center you have a situation com- 
parable to a cold engine. In the can are a few drops of gasoline, but 
the vapor given off is so meager that nothing happens when a match 
is held to a hole in the lightly-covered can, But if the c 
with a candle, as at the right, an explosion blows the lid off the can. 


nis heated 


To prepare the cylinder for the next intake, an ex- 

haust valve opens at the end of the power stroke and 
the spent gases are pushed out. Unless these burnt gases ure forcibly 
removed, some would remain to prevent efficient combustion. It is 
easy to prove how this would happen. Light a short candle, fix it to a 
jar top fitted with a wire handle, lower the assembly to the bottom 
of a tall tumbler, and cover the tumbler with a piece of cardboard. As 
soon as the candle goes out, slide off the cover and lower a lighted 
match into the glass. Lacking oxygen, the match flame goes out, Now 
remove the burnt air by pulling out the jar top. Again introduce a 
lighted match. This time it continues to burn. END 
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You Can Make a Lamp 
— Ont of Simple Things 


ITH the kitchen 

table as my work- 
bench, I put together 
dime-store parts to 
turn out this conven- 
ient lamp table, 

The shade is adjust- 
able from 44 to 69 
inches and can be 
swung around for bet- 
ter lighting. There's 
room to park a radio, 
sewing basket, or 
books on the base. 
Here's what you need: 
@ A bread board or 
drawing board to serve as the base. 
© Hammer handles for legs. 

@ A telescoping metal closet pole for a 
standard, 

© Half « wooden coat hanger to support 
the shade and socket. 

You'll also need lamp cord, a few screws, 
glue, and a short piece of flat metal curtain 
rod, This fits under the half coat hanger and 
hides the cord that runs up the standard to 
the socket. 

Start by 
wood from &” to 4” thi two 
W” holes in each cle indicated in the 
drawing. Then shape the holes with a file 
until the head ends of the hammer handles 
fit in. Saw the ends of the handles at an 
angle, so they slope about like those shown 
in the photo and drawing. Screw the cleats 


t any 


Mixture of sawdust and glue was used to se- 
cure legs in cleats. Sawdust gives body to the 


MAGAZINE RACK ‘SHELVES 


to the base and then glue the legs in place, 

Construction details of the arm are shown 
ina photo below. Cut a disk from plywood 
or composition board to the pole-lange din- 
meter. To this disk, screw the flat curtain 
rod and one flange of the closet pole. The 
other flange is screwed to the base.—Arthur 
Miller, Manhattan, N.Y. 


Cord runs up inside standard, through hole in 
plywood disk, and then to socket, Flat curtain 


glue and fills around legs better than glue alone. 
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rod on underside of arm conceals the cord. 


Heat Thief Protects Parts 


Many parts used in radio work are highly 
sensitive to heat. Too much of it can easily 
damage such items as germanium diodes, 
crystal phonograph cartridges or micro- 
phones, and subminiature tubes. 

‘Thus special care is needed if you use a 
large iron to solder such parts into a circuit, 
One aid is to clamp a pair of long-nose 
pliers to the lead being soldered and hold it 
in place with a rubber band around the 
handles. The pliers’ relatively large mass of 
metal “bleeds” excess heat away rapidly. 


hart Orients 


found 
the best position for 
this indoor TV anten- 
na, you simply mark 
the channel number 
on the circular chart 
below it. Then you can 
turn right to it the 
next time. The chart is 
supplied with all Tele 
King® indoor anten- 
nas, which plug into 
the top of Tele King 
sets through the card. 


New Filter Cuts TV Glare 


A new addition to the line of Polaroid® 
television filters consists of a double layer of 
polarizing film. A circular polarizer has been 
added to the linear polarizer that has been 
in use for some time. In combination, the 
two filters act as an effective light trap to 
reduce glare reaching the screen from ex- 
ternal sources. The filter makes it possible 
for video images to appear sharp and clear 
even in a brightly lighted room, With 
mountings, filters retail from $7.50 for the 
seven-inch size to $27.50 for 20-inch tubes. 


Projector Enlarges Stereos 

Tuose familiar seven-scene stereoscopic 
slides can now be enlarged by the projector 
shown above. The View-Master® projector 
uses the same full-color slides designed for 
use in a three-dimensional viewer, but pro- 
jects them in two dimensions instead of 
three, The projector sells for about $10. 
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gloss top,.4” thick, 
duroble than plote. 


gussets al 


Here are all the parts ready for assembly, By 
lifting out the glass bricks and removing four 
screws, table can be knocked down for moving. 


Hes modern design in oak and glass— 
a sleek coffee table that you can build 
ith hand tools. It’s stout and e: 
looking, but the materials cost me only $18. 

One of its features is the double-life top. 
The glass bricks are tough, but even if one 
is broken, you can just turn it over and you 
have another perfect top. Then, too, spilled 
liquids can’t hurt the gl 

Construction is fairly simple. The only 
joints that might be considered at all diffi- 
cult are the four corner dovetails, but their 
large size makes them relatively easy. These 
can be cut with a saw, chisel, and mallet, 
Take care in cutting them. They must fit 
tightly and be absolutely square. Otherwise, 
the frame won't be square and the glass 
bricks won't fit correctly, If you've never 
made a dovetail before, see PS, April ’44, 
p. 151. 

The top frame is of %” oak pieces, mitered 
at the corners like a picture frame, The ply- 
wood gussets are screwed and glued to the 
underside of the corners as shown. This 
frame must measure exactly 23%” square in- 


Assembling frame, left. Wood screws are countersunk. Plywood 
ready are in place in corners. Legs (above), like frame, 
are oak, Vertical cleats, in clamps, are glued to legs for strength, 


Glase bricks peed not be cemented fa frame. 
iey fit snugly and are heavy enough to stay 
put. Thin wood strips are wedged between them. 


side. The glass bricks are 11%" square, or 
23%” square with four of them laid together. 
The extra X” allows room for thin oak strips 
to be wedged between the bricks to hold 
them flush against the side of the frame. 

Glue and screws hold the top cleats to 
the underside of the top frame. Then the 
top frame can be glued to the side frame, 
Clamp the pieces until the glue The 
bottom cleats are screwed in place so the 
distance from their upper sides to the top 
of the frame is exactly 3%”, That's the thick- 
ness of the bricks and it's important that the 
tops of the bricks be flush with the frame. 

The legs measure %” by 11%” by 31”. 
They're slotted for half their width at the 
center so they slide into each other at right 
angles. Dimensions for the bottoms of the 
legs are shown in the drawing, 

All corners were rounded off with a file 
and sandpaper. Then all surfaces were 
thoroughly smoothed, Fit the bricks in the 
frame with the ribs of each pair running at 
right angles to each other. The thin strips 
are then inserted.—R. Cueva, Heyburn, Id. 


: 
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Give Your Ch 
A Towel Rack 


OES your y 

the bathroom floor? This little tr 
will make it easy for him to remember where 
the towel belongs. 

Draw a grid of 4” squares and copy off 
the pattern above line for line. Next trace 
the outlines onto a X” by 7” by 17” piece of 
plywood or hard composition board. Saw 
the outline, file all edges, and smooth any 
remaining roughness with sandpaper. 

The towel bar is made from two wooden 
end blocks and a length of ” dowel. Inner 
faces of the blocks are spaced approximately 
13” apart, and the dowel is 14” long. 

Drill a X” blind hole in each block spaced 
so that there will be about 1%” clearance be- 
tween the dowel and the backpiece. Screw 
the blocks to the base from behind. 

An enamel undercoat—Firzite® is fine on 
fir plywood—prepares the surface for the 
many-colored enamels that finish the unit. 


al shape of the cutout. Note that the wheels 
the spaces between them are left solid. 
Cutting them out might weaken the piece. 
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Suction cups or screws hold rack to wall. 


Flat white makes satisfactory smoke; the 
other colors are up to you but they should 
be bright and varied. It’s a good idea to let 
one enamel dry thoroughly before applying 
the next one alongside. Otherwise the colors 
may run together. 

Turn a colored cuphook into one of the 
side blocks so a child can hang his wash- 
cloth with the towel. The unit can easily be 
screwed to a wood or plaster surface. To 
hang it on tile, use suction cups or a masonry 
drill and screw anchors. Be sure to place it 
low enough for your youngster to reach. 


are linked together by small pieces of 
Gar ora a eh ee LY zoel nico 
Drill %” holes in the car ends for the chain. 


el 


Kteminders for the Maa 
Who Cares for «z Fouse 
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January 


@ Check snow and ice in gutters and on roof. Re- 
move before load gets dangerously heavy. 


© Cut poles and for fences or rustic furniture. 
At this time of seasoning is gentle and doesn’t 
cause checking as much as summer drying does. 


@ Fix up rumpus room. Build closets and attic rooms. 
@ Check appliance wiring. Replace worn cords. 


© Repair or replace broken locks. 
@ Drain and refill steam boiler. 


; February 


© When necessary, clean snow from cellar windows. 
Thawing may cause leakage around sash. 

© Repair and paint screens, lawn and porch furni- 
ture, and other items for use next summer. 


@ Check faucets for drip. Replace washers where 
needed. Clean plumbing drains, 


@ Sharpen and grease lawn mower. Check garden 
tools for needed repairs. 

@ Build storage room in basement for garden vege- 

ables. Prefabricate hot beds and cold frames. 


March 


© Thaws may show up roof damage. Use plastic roof 
compound to repair breaks in chimney or flashings. 
@ Clean outdoor drains, culverts, and gutters. 


© Damp-proof basement walls. ‘This is usually a wet 
month, Basement walls may show up moisture not 
noticeable at other seasons. 


@ Pick up branches and twigs broken off during win- 
ter. Cut big ones to fireplace length. 


© Drain and refill hot-water heater. 


Se ee 
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April 
@ Take down storm sash and put up screens. 


bs for possible hazard over walks, 
drives, and utility lines. 


down heating plant, Remove smoke pipes. 
Clean and inspect them for rust. Clean boiler. 


@ Repair and paint flower boxes and trellises. 


© Prefabricate and paint fences for fair-weather in- 
stallation. 


@ Build storage shelves for canned fruit. 


© Do outside painting before summer insects arrive. 


© Open attic windows or louvers and basement win- 
dows for summer ventilation, 


@ Fill in sunken and washed-out spots and roll lawn. 
©@ Replace rotted fence pasts. Re 


replace if weakened. Ditto 
box. Check radio and TV anten 


ow auto chains. 


gates and locks. 


June 


heck fire extin 


© Clean up rubbish and tidy wood piles. Repair hose 
and lawn sprinklers. 


© Bolld or repair compost enclosure and strawberry 
walls. 


@ Make vacation equipment. Check fishing tackle. 


@ Check outside water and electrical outlets. Add 
more if necessary. 


@ Inspect supports under porch and outside stairs for 
rot. 
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Reminders for the Man 
a Who Cares for a House 
me Seana 
July 


@ Check belts on refrigerators and freezers. Oil mo- 
tors. Have serviceman replenish gas supply if you 
find loose bolts around the compressor gaskets. 


©@ Inspect interior to see if painting or papering is 
needed. Lay new floor covering if necessary. 

@ Install sump pump and new cellar drains if needed. 
‘This is a good time for this kind of work. Cellar 

is usually dry at this season. 


© Insulate cold-water pipes to prevent condensation 
ip. 


August 


© Replace frayed sash cords. 
© Clean radiator valves. Replace defective parts. 
© Put fruit cellar in order for canning season. 


@ Inspect all flashings. Apply roofing compound. 
Check gutters. Make needed repairs. 


© Clean chimney flues from top to bottom. Check 
condition of andirons. Replace dogs if burned out. 
Polish brass and re-lacquer. 


© Tighten rattling windows. 


September 


@ Prune shade trees and seed Iawn. Get leaf cart in 
shape. 

© Repair coal bin and put in winter supply. Or have 
oil tank filled. Lay in supply of kindling. Check 
coal scoop, clinker tongs, poker, and ash-removal 
container. If gas is used, have’ company inspect 
unit 

© Oil and store electric fans. 

© Drain and refill water heater. 

© Do outside masonry jobs. 


Reminders for the Man 
Who Cares for a House 
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October 


@ Take down screens and put up storm sash. 
© Clean drains, gutters, and downspouts. Inspect roof. 
@ Condition furnace and install new filters if needed. 


© Shut off and drain all outside water outlets that are 
susceptible to freezing. 


©@ Inspect tree limbs for possible hazard over walks 
‘utility lines, Tce storms cause branches to sag 
or break, 


© Check weatherstripping. 


November 


© Drain steam or hot-water heating system and refill 
with fresh water. 


@ Store garden tools. Oil and store lawnmower. 
@ Check yard lights, Replace old bulbs. 


@ Place wire netting around trunks of fruit trees to 
protect them from rodents. 


© Drain pools. Fill with straw and cover with boards. 
© Calk cracks in basement or foundation. 
© Lay in supply of chemical snow remover. 


December 


© Plan Christmas wiring if grounds are to be lighted. 


© Inspect Christmas-tree wiring, repairing and replac- 
ing parts and bulbs where needed. 


© Make sure fire extinguisher is in good order. 
© Overhaul washing machine, sweeper, and iron. 
in layout. 


@ Inspect basement st and banisters for sturdi- 
ness. Make repairs and paint. 


© Merry Christmas and a Happy New Year. 
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© Plan for improved toy-t 
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Inside stop—vertical rail that guides window of two thumbscrews, also supplied, is centered 
on room side of casing—is marked for cutting and drilled 1” below this line. Lower hole is 
by template included in kit. Top hole for one drilled midway between top hole and sill. 


Washing Windows Inside Out 


'URNING a window inside out to clean inside stop and parting strip on each side 

the outside inside may sound like double _ of the casing are cut out, joined by metal 
talk, But that’s exactly what you can do strips, and screwed back’ in place. When 
with this kit invented by Fred Roth, of these are removed, either sash can be 
Brooklyn, N.Y. The bottom halves of the lowered and swung up inside the room, 


| 
| b 
then sawed along line and the lower Metal strip from kit is held against parting strip 


javed. ‘Wood screws with tapped heads —middle guide rail-and holes marked. 
bscrews are inserted in holes in casing. Parting strip is cut at bottom of raised sash. 


Metal plate is nailed to cut section of partin; unit. When it’s removed from frame by loosen- 
strip and to inside stop. Hole is drilled through ing thumb nuts, either sash can be swung in- 
metal for lower thumb nut. At left is completed — ward and locked upright for cleaning the outside. 

: 7 
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These Lamps Are Never 


In Your Way 


ht up two 
unit of 
to break into the wall. 


however, can be limited 
m shows in the 
patched plaster, it won't make much difference. 


to the clos 


A ceiling baffle running across the front of a 
closet opening directs light into the storage 
area instead of into your iy And a daylight 


fluorescent lamp behind the concealing. strip 
brings out the true colors of the clothing hang- 
ing on the rack, thus making it easier to select 
matching garments. 
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Modroch 


While one lamp could be made to serve both 
functions, an additional glow lamp controlled 
from the bed side is a worthwhile part of the 
installation. Its dim rays are just right for il- 
luminating a clock face at night when all other 
lights are off, and, if you wish, you can leave 
it burning as a night light. 


In this installation a toggle switch brought 
through the lower mounting strip turns the light 
on and off. In some cases, a “normally on” 
push-type switch can be conveniently recessed 
in the door frame in such a way that opening 
the*door releases the switch button and turns 
the light on. 


Ts best light is the light that shines 
where you want it. Decorative lamps can 
provide it in many places, but in some spots 
even the best lamps either are in the way or 


fail to provide the proper kind of illumina- 
tion. 


Shelving that overhangs a divan is a natural 
place for built-in reading lights. Here, one is 
used at each end of the shelf, and a’ row of 
matching drawers has been built in between 
them. These shelves are 10” deep, which is 
ample for two 14-watt fluorescents and a glow 
lamp. For 8” shelves, it may be necessary to 
compress the fixtures slightly. Making them a 
trifle longer would permit mounting of the 
starter and glow lamp alongside the fluorescents 
instead of in front and back. 

Ballasts for these lights are remotely housed 
in a perforated metal box in the basement. There 
the heat they generate is readily dissipated with- 


There you are likely to find a built-in 
light highly desirable. Such lights leave the 
working area free of fixtures, and for simple 
good looks they can compete with the best 
of modem lighting arrangements, Here are 
three suggestions for your special needs. 


out danger to the ballasts or cabinetwork. This 


arrangement doesn't require ventilation of the 
cabinets, and the reading lights are silent as 
well, since it is ballasts that cause hum. 

‘Cabinets are lensed with 4” plate glass, which 
is drilled as shown for the mounting screws and 
switches, (For glass-drilling methods see PS, 
March 49, p. 239.) To frost the exposed side 
of the glass, make a paste of medium abrasive 
powder and water and rub it over the surface 
with the bottom of a flat bottle. 

Painting an aluminum mask around the edge 
of the. glass makes the mounting screws less 
noticeable and adds a neat finishing touch, 
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Use Your 
Wood Scraps for 
This Tray 


D® YOU have any fine hardwood scraps 
that are too good to waste and too 
small to use? You can put them to work by 
making this expensive-looking tray. It's 
built up in sections from small pieces. It 
isn’t even necessary for all the wood to be 
of the same kind, because you can get many 
interesting arrangements by putting dissimi- 
lar pieces side by side. The tray may be 
almost any size, within the limits of the stock 
you have. 

Rip all pieces to uniform width and 
tongue and groove all except the handles and 
endpieces. Bore \” holes for the stiffening 
dowels; the endpieces have blind holes for 
both these dowels and, at right angles, for 
dowels that hold the handles, 

Bandsaw all es to the shape shown in 
the drawing and assemble the tray base with 
glue. When it has set, sand the tray thor- 
oughly. A good job can be done by chucking 
a sanding stick in the lathe as shown in one 
photo. 

Attach the handles with dowels and glue 
and true the outside surfaces of the tray 
and handles. Apply a coat of thinned shellac, 
rub it down well, and finish with a coat of 
waterproof varnish—B. Nielsen, Aurora, Neb. 


Tongue and groove these 
pieces, drill holes for the dow- 
els, and bandsaw the strips. 


Assemble the sections with luc. All base strips 


except the ends are bored all the way throug] 


Sand the base thoroughly before putting on the 
handles. A sanding stick in a lathe is shown, 


Handles are cut to same profile 
as bottom sections of tray, then in- 
verted. You can suit width of the 
pieces to the wood at hand, 
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Magnetic Engine 


Dry Cells 


By Walter E. Burton 


"EE flashlight batteries will spin this 
“two-cylinder” reversible engine at a 
merry clip. Fed 10 or 12 volts, its unusual 
“rocking-beam” action will develop enough 
power to drive toys or window displays. 
The crankshaft is a brass rod, pointed at 
both ends, that runs in pivot bearings. You 
can turn the shaft ends in a lathe or point 
them by filing one end while rotating the 
shaft in a drill chuck. To form the dimples 


on the ends of the bearing screws, use an old 


How it works: v 
horizontal rocking armature pulled alternately 
by clectromagnets, oscillating vertical arm (cen~ 
ter, blurred by motion) that moves the con- 
necting rod that spins crankshaft (left). 


Ye" V2" STOCK 
Ye Yo"x 25/4"1RON 
4'x2%_"\RON BOLT 


Flywheel shaft close-up shows crank, cams and 
pivots. Note pulley to the left of flywheel 
used for power take-off for toy 


or broken drill reground to a suitable angle. 
These screws are supported in a U-shaped 
iron yoke; if you don’t have suitable stock, 
use dime-store angle irons. Drill and tap the 
sides of the yoke for the screws, and secure 
them with lock nuts. 

Figure 1 gives details of the crank, You 
can use two pieces of brass bar stock for the 
webs. Drill %” holes side by side through 
both at once. Slip them over the shaft and 
crankpin, solder in place, and saw out the 
portion of the shaft that remains between 
the webs. 
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Any small flywheel 
can be used. Place it 
near one end of the 
crankshaft. Near the 
other end, solder on a 
pair of cam-like pieces 
for the make-and- 
break contact with the 
brushes that send 
juice alternately to the 
two electromagnets. 
Shape these pieces as 
shown in Fig. 2, and 
space them about %” 
apart, turned so that 
the longer portions 
project at right angles 
to the crank. 

For the brush as- 
sembly (Fig. 8), you'll 
need a small pie 
insulating material such as ” plasti 
fiber, some springy brass, and a stiffer metal 
strip for the reverse lever. Solder this across 
the legs of one of the brushes. Rivet the 
brushes to the insulating platform. 

The lower inset in the photo on the previ- 
‘ous page shows how the brush assembly is 
mounted. Note that the bolt passes through 
an oversize hole in the yoke and is further 
insulated by fiber washers on both sides. 

The “cylinders”—the electromagnets—you 
can swipe from a doorbell or make yourself 
by winding wire on a bolt. To mount home- 
wound magnets, run the threaded bolt ends 
into holes in the wooden base. 

Make the armature by drilling a pivot hole 
edgewise through a strip of soft iron. Solder 
a strip of stiff brass to the lower face of the 
iron for the arm. Near the lower end of this, 
drill a hole for the stiff wire connecting rod. 
Attach the assembly to a wooden upright by 
a free-fitting nail through the pivot hole. 

The armature ends should come close to 
the magnet poles without actually touching. 
If necessary, bend the armature ends upward 
to make them approach the poles squarely. 
When the crank is in a vertical position, the 
armature ends should be equally distant 
from the poles. 

If oiling the bearings prevents current 
from getting from the frame to the shaft, 
arrange an additional brush of springy brass 
so that it presses lightly against the shaft. 

Adjust the U-shaped brushes so that each 
one touches a contact cam as the crank 
moves past dead center. A cam contact area 
%” long is about right. END 


Scrap Linoleum Covers Closet Floor at Low Cost 


SMALL pieces of linoleum left over from 
a job can be used crazy-quilt fashion for 
covering closet floors, shelves, basement 
steps, and other areas where the pattern 
and number of seams aren’t important, Mot- 
tled linoleum is particularly good for such 


oda 


‘After one piece is in place, slide another 

under its edge. Arrange the second piece t0 
cover a area. Fasten the pieces to the 
floor with brads driven part way. 


3, Remove the trimmed part from under the 

top piece (after pulling out the brads) and 
cement the newly cut section. For a cement 
spreader, file notches in piece of aluminum. 


jobs because there’s no pattern to match up. 

Cut the largest pieces to fit in front of 
doorways or wherever the traffic will be 
heaviest. The trick of getting edges to fit 
snugly isn't hard. Basic steps are shown in 
these photos. 


2, Use @ linoleum knife or other sharp tool 
and run the blade tip along the edge of the 
upper piece. Accuracy is more important than 
completing the cut on the first pass, 


Tool Speeds Paint Cleaning 

You can scrape paint off a window or tile 
faster with three razor blades than you can 
with one. The triple holder at the left is 
easy to make from wood or plastic. The di- 
mensions shown are for use with standard 
single-edge blades. For safety, slit a piece 
of garden hose and slip it over the tool when 
not in use.—George Muir, Los Angeles, 
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Pail Is Jumbo Sewing Basket 


Sryep after a Pennsylvania Dutch de- 
sign, this outsize sewing tub can be built 
with only a couple of hand tools. The tub 
started as an ordinary unpainted wooden 
pail from a hardware store. The lid is a 
chopping block with two wooden drawer 
knobs screwed to the top. The authentic 
designs are decals, easily applied. 

The first step is to ale the hail off the 
wooden pail. Then rub down any rough 
spots with a file or sandpaper. Saw the 12” 
legs from 1%” stock. I put a %” bevel on 
eachi corner of the legs just to dress them up. 
Attaching the legs is shown below. 

Finish the outside any way you like. The 
inside is fabric lined. Replace the lining 
~with a metal pail, and the tub can hold 
plants.—Arthur Miller, The Bronx, N.Y. 


Each leg is cut diagonally %” from one end. 
Then matching 4” holes are drilled in bottom 


m 
and legs. Use plenty ‘of glue on dowel and leg. 


Tool Wrestles Roast for You 


Ir canvinc roasts or birds throws you for 
a loss, here's the tool for you. The scissors- 
like action of Roast Ressler® securely clamps 
the meat while you slice it. It's made of 
brightly buffed solid aluminum and is priced 
at about $5 by K. G. Niblack, Buffalo, N. Y. 
The tool i: useful in removing hot 
roasts or fowls from the oven. It’s adjustable 
to three positions to handle small rolled 
roasts as well as large birds. 


Flint Lights Lantern 


Mounrep permanently in the lighting hole 
of a gasoline lantern, this lighter throws a fat 
spark to light the gas 
when the outside knob 
is spun. It fits any gas 
or acetylene lantern 
and uses ordinary cig- 
arette-lighter_flints, 
easily replaced, Built 
of welded tubing with 
oversize spring and 
threads, the lighter is 
especially useful in 
windy and rainy 
weather. The lighter 
unit, ready to install, 
is sold for $1 by the 
Gates Sales Company, 
of Cleveland, Ohio, 


Garage, T. 
Young Tommy 
ta, of Boonton, N. J., 
has not only a speedy 
little roadster (abov 
but a miniature ga- 
rage (right) in which 
to keep it. His father, 
Patrick, built both 
The 174-lb. car is 
powered by a X-hp. 
engine. 


This One’s for Growny Al- 
though small, the teardrop car (right) built 
by Bill Roush, of Montgomery, Ala., carries 
two adults and a child. It's powered by a 
6-hp. Briggs and Stratton engine, does about 
40 m.p.h., and gives around 50 miles per 
gallon. Roush figures he has about $300 
invested in the little car. 


Cars Built 


Jap Serap Put to Use. Aluminum 
from a Japanese aircraft plant was used for 
the body of this three-wheeler, and the pipe 
frame came from the same source. The car 
has a 6-hp. air-cooled gas engine in the rear 
and a three-speed transmission. Built by 
T. Shimizu, with the U.S. Army in the 
Pacific, it will do over 40 m.p.h. 


Tuning Up, One-Lunger. Eight. 
year-old ide isher is the envy of every other 
kid in his Cleveland neighborhood when he 
drives around in the midget racing car his 
father built at a cost of about $100. It has 
forward and reverse gear and hydraulic 
brakes. Its one-cylinder engine gets 70 miles 
on a gallon. 
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Use an Old File gurmsmaznon 


Tue high-quality steel in good files TACK PULLER 
makes them too valuable to throw away 

when they've reached the end of their use- 

ful life. Here are some things you can do 

with them. When you have to bend the 

stock or drill a hole in it, heat it to a cherry 

red and allow to cool slowly. Reharden by 

heating the steel again and plunging it into 

water. If you want a smooth surface, the 

teeth can be ground off. 


ca ce 


STAPLE PULLER 


LATHE TOOLS 


<< 


ee 


\ 

PAINT SRA ) 
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‘WOOD CHISEL 
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DRAFTSMAN’S COMBINATION TOOL 
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To sreEp up his wood-splitting chores, 
Paul W, Walk, of Kundletown, Pa,, built a 
fast-acting, powerful wedge by mounting an 
old solid-tire truck wheel on a reinforced 
oak frame. The rubber was removed from 


ne. TBE er 
Clip Dispenses Cartridges 

Fasten, easier rifle loading is made pos- 
sible by a molded-plastic dispenser man 
factured by Moore-Warden Products, Wichi- 
ta, Kans. The loader, which holds a full box 
of short, long, or long-rifle .22-cal, car- 
tridges,. clips to the belt. Slipping one or 
more shells out of the holder is a simple one- 
hand operation. The dispenser is available 
in clear or colored plastic for 79 cents. 


Powered Wedge Splits Three Cords an Hour 


the wheel and a seven-pound steel wedge 
welded and bolted on the rim. A one-inch 
steel disk was also welded to the wheel to 
add weight. The power take-off of a trac- 
tor drives the splitter. 


Hydraulic Unit Works Damper 

You can make your coal furnace partly 
automatic with this Electric Janitor®, made 
by Minneapolis-Honeywell to sell for about 
$23. It’s an electro-hydraulic unit that turns 
the damper on and off. When heat is needed, 
a thermostat switch turns on a small motor 
that actuates the tiny hydraulic pump shown 
in the lower photo. The pump operates a 
spring-loaded lever linked to the damper. 


JANUARY 1950 DIL 


Radio Is Worn on Wrist 

Two tiny new Dick Tracy types of per- 
sonal radio—Tiny Tooners®—are made by the 
Acousticraft Corp., of Chi¢ago. The model 
shown above has a tuner that straps to the 
wrist and a separate case for battery and re- 
ceiver. A second style incorporates tuner, 
receiver, and batteries in one pocket-size 
case, The sets use two tubes. About $11. 


Prefab Aluminum Window 


A compere prefabricated window pack- 
age, ready for the builder to install, is being 
made by Fleet of America, Inc., of Buffalo, 
N.Y. Included are frames, double-hung 
sash, storm sash, and screen, all precision 
made from extruded aluminum. All sash sec- 
tions snap out for cleaning. Photo below 
shows frame used as a masonry form. 
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Vibrator Agitates Developer 

Ir you own a small electric massager, you 
can put it to work in your darkroom to save 
developing time and give you better nega- 
tives. Simply strap it to a developing tank 
d let it jiggle while the film is being pro- 
cessed. Suspend the tank and vibrator by 
a heavy rubber band or coil spring for best 
results.—C. W. Harris, San Bernardino, Calif. 


Piteher Keeps Drinks ol 


Druxxs can be kept cold without being 
diluted by melting ice in a pitcher offered by 
Eunice Novelties, of New York City. It has 
an aluminum 


where they can do their cooling job without 
watering the drink. All parts can be sep- 
arated for easy cleaning. Retail price'is $10. 


By Doris Aller 


Inexpensive tools and el- 
bow grease are all you 
need to turn out rich carv- 
ings like these. For de- 
tailed steps, see below. 


on wood. First step is to make 
long the center line of the design. 


Pencil desi 
depth cut 


Slanting cuts from each side meet the depth 
to remove the wood and leave a smooth trou; 


‘The button in the center of the design is made 
with cuts of a medium gouge held bevel side up. 


Cuts of V chisel are used to clean out wood 
and sharpen up bottom of boat-shaped section. 


'YONE who can slice a roast can carve 


wood, 

It’s that easy. Take the cabinet pictured 
below. Uncarved, it'd be just another 
spice cupboard. But add the carving and 
you've got a piece of furniture that looks 


Se 


& 
a 
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like the fine work of an old-time cabinetmaker. 

To set yourself up as a carver, you need 
only a few simple tools and easy designs like 
these. The decoration on the cupboard was 
cut into the wood, leaving the background 
raised. That's incised carving. On the jewel 
box and wall boxes for dried herbs, the back- 
ground was cut away, leaving the design 
raised. That's relief carving. 

You can get along with as few as four 
tools: a straight chisel, two curved gouges, 
and a V tool, Tools must be kept sharp both 


Rooster for table decoration. Profile was cut 
out on bandsaw from 2” hardwood. Files and 
sandpaper were used to round out the figure. 


A strip of simple carving in shallow relief deo- 
orates the e of this jewel box, which is made 


of maple. All designs are shown on the squares. 
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on the beveled and inner edges. A small slip 
stone suited to the curvature of your smallest 
gouges is neces ” 
Cutting is done by removing small slices 
and chips with the grain. Cutting across the 
grain is useful in removing large amounts of 
waste wood. Clamp the work to a bench and 
hold the tool with both hands. Push the tool 
forward with one hand. Guide and hold it 
with the other. Avoid heavy, thick finishes. 
Rubbing with boiled linseed oil and finishing 
END 


off with wax is usually sufficient. 


These small wall b 
for dried herbs were 
of cherry. Thi 
is done in shale 
Wood was oiled and waxed 


Here are the six most useful wood-carving tools. 
The beginner can start with four, counting from 
the left. End shapes are shown under each tool. 


Half-Pint Sander 
Does Big Jobs 


Here's how the sander’s mecha- 
nism works. Abrasive cylinder turns 
at about motor moves up 
ancl down much more slowly. Rota~ 
tion shown won't undo spindle nut. 


[UT you've used an osilating sander, work, The result is that it forms no ridge 
you won't realize how good drum sand- marks and produces a much smoother finish. 
ing can be. With this rig, the drum not only ‘The abrasive sleeves last longer than on 
rotates but moves up and down across the ordinary drum-sanding setups because the 
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DRIVE SHAFT 


x 10%" 


With one side of box parti 


wear is evenly distributed. With small, 
homemade drums, you can smooth sharp 
curves in intri jaw work, With larger 
drums, you can quickly sand to shape and 
smooth up furniture legs, bookcase sides, 
and similar gradually curved pieces. If you 
make a fence notched for the drum and 
clamp it to the table, you can use the sander 
to dress the edges of straight stock. 

Materials needed include drill rod, small 
ball bearings, and light-duty gears. I got my 
gears at a war-surplus store. The sander can 
be driven by a %hp. motor. If you don’t 
have a spare motor but do have a lathe, 
build the sander so that the drive shaft is at 
lathe center height. You can then clamp the 
sander on the bed, chuck the shaft, and 
drive it with the lathe motor. 

When shopping for gears, try to get sizes 
as near as possible to those shown in the 
photo. These will give you the proper ratio 
of oscillation to spindle speed. 

The box that houses the mechanism was 
assembled with screwed cleats. That made it 
easy to remove one section of the box at a 
time for drilling and fitting without taking 
apart the whole sander. 

A piece of %” brass rod was turned down 
to make the crosshead. It has a %” slot cut 
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ly removed, this photo shows gear setup and bal 


|< SPINDLE %* x 8% 


I bearings. 


in it to clear the connecting rod. The rod 
was sawed from X” flat brass and the crank 
from %” flat brass. 

The crosshead links the crank to the 
vertical shaft. Since the shaft has to turn, 
it’s fitted in the crosshead in a ball bearing. 
Bore the crosshead to receive the outer 
bearing race snugly. A screw holds the bear- 
ing on the shaft. Slot the top edge of the 
crosshead and peen it over to hold the top 
of the bearing. 

The idler gear turns on a stationary stud 
that’s bolted to a wooden block on the 
center partition. Where you put this block on 
the center partition controls the way the 
gears mesh, and you may want to make 
oversize holes in the partition to permit 
slight adjustments of the idler position. 

I tumed the drums on a lathe, making 
them a close fit for the sleeves with a slight 
taper toward the top. The sleeves for the 
%” and 1%” drums are available in 10” 
lengths. These can be cut to fit the drums, 
For the %” and ¥” drums, you can buy little 
sleeves about %” long—the kind that are used 
on hand grinders, Five of these are mounted 
on the drum. The sleeves are held tightly 
on the drums by tightening the spindle nut 
on top of the washer. 


‘3-48 SCREW RIDES KEYWAY 


BEVEL GEARS 


i 


‘CROSSHEAD 


Make a set of inserts for the counterbored 
hole in the table top. Each insert has a hole 
for a particular drum. By using the right 
insert, you can work right up to the face of 
the drum, even with very small work, Keep 
the through hole on the inserts as small as 
possible to minimize the amount of grit and 
dust that will get inside, 

If there's any tendency for the sleeves to 
pull loose on the downward stroke, you can 
cut the sleeves 1/32” longer and fit a washer 
under the nut to clamp the sleeve down. 

Before closing up the box, I packed the 
ball bearings and coated the gears and all 
moving parts with cup grease. I think it’s 
a good idea to add powdered graphite to the 


Opposite view from photo on facing page shows oscillating mechanism and the bevel gear: 


i 
| KEYWAY %3" « 


CRANK % 


grease, especially on parts that turn fast and 
hence might sling plain grease. 

When the sander is used on my lathe, I 
set the lathe to run at second speed. This 
turns the sleeve 
about 50 oscillations per minute. If the 
sander is belted directly to a 1,750-r.p.m. 
motor, a 2” pulley on it driving a 3” pulley 
on the shaft delivers about the same speed. 

Give the box a good sanding and several 
coats of shellac well rubbed with steel wool, 
Or you can paint it if you prefer. I wouldn't 
paint the table top, however. I give mine a 
coat of wax from time to time, which keeps 
it smooth and good to work on.—Herbert 
Pfister, The Bronx, N.Y. 


: Dog’s Dish Fits on Wall, Can’t Spill 


Even if Rover plops his big feet into this 
86-0z. spun-aluminum bowl, it can’t upset 
when it's fitted into the wall bracket. It’s 
priced at $2.75 by Westberg & Johnson, 
Bridgeport, Conn. Extra brackets—so the 
same bowl can be used in various spots— 
cost 50 cents each, The bracket is attached 
at any convenient height by three screws. A 
special fitting to attach the bowl to a wire 
fence is available. 
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Labor-Saving Kitchen 
Desioned By Doctors 


--- You Can Build One Like It 


7 By George H. Waltz, Jr. 


POW, much work is it for your wife to 
prepare your breakfast? If your kitchen 
is as inefficiently arranged as most, she 
probably makes at least twice as many mo- 
tions as necessary. And, since that propor- 
tion holds for most of her daily kitchen 


she ends the day about twice as 
she should be 


Before the engineers started on it, the kitchen 
looked like this. Note the awkward cupboards. 


In industry, the tricks of motion efficiency ers, and other labor-saving gadgets, yet 
and mass production are used to make jobs ignore the basic concepts of work simplifi- 
, faster, and less fatiguing. But few cation—the proper placement of kitchen 
of us apply the same principles to our equipment and materials to eliminate need- 
kitchens-which are the meal-production ess stretching, stooping, and walking, 
centers of our homes, We buy automatic Officials of the New York Heart A: a 
dishwashers, clothes washers, electric iron- ciation set out recently to find ways to 


1 

NO SHELF 
MORE THAN 
SIX FEET HIGH 


torage shelves hold a week's supply for fam-  Long-handled clea 
ily of four. Adjustable shelves are 6% in. deep, ing. All cleaning equipm 
24 in, long. Vegetable bins are raised off floor, stored on shelves at 1 


Cooking is at left of storage shelves, 
which have most-used items kept at this end. for finished foods, plus some pots. 
Small, wheeled table will carry the roaster. : voided to permit casier rem 


33) 0388 
reulreys 


ar Lk. 
i 
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simplify the work of housewives suffering 
from heart disease. One way to do this, 
obviously, was to design a really efficient 
kitchen. Not one necessarily filled with ex- 
pensive equipment, but one in which the 
working motions could be kept to a mini- 
mum through the use of carefully designed, 
correctly placed, and easily built cupboards, 
work counters, storage shelves, and cabinets. 

The heart association obtained the help 
of college laboratories and research centers, 
top-flight motion-study engineers, produc- 
tion men, efficiency experts, psychiatrists, 
home-economics teachers, architects, and 
housewives. The result was the Heart 
Kitchen, which might well be called the 
world’s most efficient kitchen, It is shown 
in the pictures on these pages, They are 
from a slide film (“The Heart of the Home,” 
produced by the American Gas Association) 
soon to be exhibited throughout the country. 

‘Anyone who is handy with a few simple 
tools can have a similar kitchen, for very 
little money. 

This kitchen embodies principles and 
novel construction ideas that can be applied 
individually or collectively to any kitchen 
in any home. It is a home-workshopper's 
kitchen, with a place for everything and 
everything in a place handy to the job. 

The original Heart Kitchen was designed 
to meet the working requirements of a 
woman of average height (5 ft. 4 in.). 
Motion-study engineers, after tests, found 
that a woman of this height could con- 
veniently reach to a height of a little more 
than 6 ft. without stretching. They also 
found that without added effort she could 
reach forward 14 in. from the normal posi- 


tion of the elbow in 
all directions, and 
reach a maximum of 
20 in all direc- 
tions without tiresome 
stretching. 

These became the 
basic working dimen- 
sions for the kitchen. 
No_ shelf was built 
higher than 6 ft. from 
the floor, and no work- 
ing counter, or working surface, was made 
more than 20 in. deep. 

The engineers also found that the over-all 
length of kitchen utensils used for various 
purposes made a difference in the most 
comfortable working height for counters, 
the sink, and other work surfaces. So they 
varied the heights of the various working 
surfaces according to their uses, 

If your wife is either taller or shorter 
than the so-called average woman (5 ft. 
4 in.), you can plot her own individual 
working dimensions, Ask her to sit down 
at a table of comfortable height covered 
with a sheet of wrapping paper and hold a 
soft pencil in each hand. Then, have her 
swing one are with each hand without 


Maxum 
ET HAND 


reaching. And after doing this, have her 
swing a second set at a comfortable reach. 
These two sets of arcs will show the 


Wheeled table is stored 
under work surface by 
stove. Drawer holds sil- 
verware. Table is a big 
work-saver, and makes 
task of, setting dinette 
table (below) a single- 
trip operation. 


icks above mixing center hold 
plates and cake tins, Like 
shelves, racks can be reached 
height. 


by a woman of ave 


Utensils used at mix center are 
ranged on the wall directly be- 
hind. Gravity-feed bins in. the 
corners contain sugar and flour. 


Bowls and pans are in cupboard 
ben and pies are kept th 

» door. Notice 
pull-out cutting board at ri 


typi 
heights. ar 
Note the 


normal and maximum horizontal working 
areas for each hand. The longest radius, 
measured from the forward edge of the 
table, is the maximum depth for any coun- 


ter or working surface, 

Next, thumbtack a sheet of wrapping 
paper up on a wall and have your wile 
stand facing it, again with a pencil in each 
hand, Have her swing vertical arcs, first 
without reaching, and then with a com- 
fortable reach, The four lines she marks 
will form two rough circles, indicating her 
normal and her maximum vertical working 
area, The top of the topmost arc will pro- 
vide a basis for figuring the maximum 
height for any shelf; the inner arc will locate 
any frequently used shelf or bin. 

Basically, the Heart Association's mo- 
tion-saving kitchen consists of three indi- 
vidual units: 

@ a bake or mixing center, 
© a paring or vegetable- and fruit-prep- 


ed to suit 
nd stool 
ils used here, 


is arranged so that the equipment 


ne are close at 


are provided, A complete comple: 
of tools at each work center saves steps. 
Either seated on a suitable stool or stand- 
ing (the efficient, energy-saving housewife 
should avoid standing) in the baking or 
mixing center, the owner of a Heart Kitchen 
has everything within handy reach that she 
may need to mix a cake, toss a salad, pre- 
pare sandwiches, or roll out the dough for 
a pie crust. -Here, because the kitchen tools 
that she will use most frequently are the 
long-handled variety (egg beaters, large 
mixing spoons, and the like), the counter 
or work-surface height is only 32 in. from 
the floor. This is 4 inches less than the 
height of the sink and the vegetable-prep- 
aration counter where, for the most part, 
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smaller, shorter-handled utensils are used. 

The work height as well as the maximum 
working area must be comfortable. With- 
out getting up or moving, a housewife at 
the mix center can reach baking pans, mix- 
ing bowls, rolling pin (mounted in a hori- 
zontal position and ready for use with no 
lost motions), food ingredients such as 
flour and sugar, and the refrigerator. A 
Lazy Susan made up of multiple circular 
shelves at one end of the mix center makes 
it unnecessary to reach, stretch, stoop, or 
even swear to pick out the right bowl. 

At the paring center, which is next to 
the sink (as it should be), vegetables, 
fruits, and all things requiring water are 
prepared, Parings and other refuse can be 
scraped or pushed into a convenient dis- 
posal hole cut in the top of the counter, A 
container underneath catches the garbage. 

Directly above the counter is a holder 
for paring knives and a rack for the normal 
cooking pots and sauce pans. Vegetables 
that need no refrigeration can be stored in 
baskets at the rear of the counter. 

At the cooking center, everything re- 
quired for cooking is similarly within arm’s 
reach, Nearby storage shelves contain 
canned goods, seasonings, packaged foods, 
and the like, while a cabinet with vertical 
partitions holds pots, pans, and serving 
dishes. Heart Association experts prefer the 
older type of upright stove, having the oven 
above the range, to the newer flat-top types, 
because little or no stooping is necessary to 
use either oven or broiler. 


Clothes washer (left) is housed within counter 
at left of sink. Soap, starch, bleach, and meas- 
uring cups are on shelves behind. Cabinet un- 
der sink (above) holds dish towels and two of 
for cooking vegetables. Sink is 

type; the hose shown looped below 

is used ng vegetables and rinsing dishes. 
A toe recess lets you stand close to the sink. 
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Shelf by. dinette table saves ex- 
‘back to ki 


favorite breakfast cereals, 


Shelves for dishes and 


i 
board is attached to t 


e end, 


The type of stool used—and it should be 
used for as many operations as possible—is 
particularly important, The one chosen for 
the Heart Kitchen has a comfortable back, 
a footrest, and a seat high enough from the 
floor to bring the housewife’s elbows up to 
the level that they normally assume. 

Wheels are another key feature of the 
work-saving kitchen, A portable table fitted 
with wheels not only provides extra work 
space that can be moved where it is needed, 
but makes it easy to assemble things to be 
transported to the dinette or dining room 
Wheels on the feet of a folding ironing 
board also make it easier to move about. 
And a wheeled shopping cart can be put to 
dozens of motion-saving uses. It can go 
next to the ironing board to receive linens, 
it can be used to hold cleaning materials as 
they are carried from room to room, or it 
can serve as a counter-high laundry basket 
next to the electric washing machine. 

Even your dinette should come in for 
careful consideration. How often have you 
and your family been comfortably seated 
for dinner when someone has noticed the 
lack of steak sauce, ketchup, or some other 
seasoning on the table and traipsed off to 
the kitchen to get it? Not so in the efficient 
kitchen (and dinette), An easily built 
condiment shelf hung on the wall by the 
table keeps everything at hand. Tricks like 
these will save your feet—and your heart. END 
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it easier to 
for finished 

Housewives urged by 
ironing, Best stool 

tance from ground 

as they are when you stand. Support clamped 
to board keeps iron’s cord from dragging. 


Wheels on iron 
move when set 


Holds Handle. 
A sliding vise handle 
is often a nuisance be- 
cause it gets in the 
way of tools or some 
part of a machine to 
which the vise is at- 
tached, In such cases, 
the handle can be 
kept in position by 
looping a rubber band 
around it as shown, Here the vise is 
mounted on a milling-machine table. The 
band keeps the handle out of the way. 


Drilling Blind Holes. To drill 
blind holes to a precise depth, place the 
work on the drill-press table, lower the 
drill so the point just touches the work (1), 
and set the depth stop, Then raise the drill 
and put under the work a piece of flat 
stock that’s exactly as thick as the desired 
depth (2).—F. Strasser, Santiago, Chile. 
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the Subs as 
Sander. If you 
lack a regular sander, 
a substitute can be as- 
sembled from a sand- 
ing belt, a flat pulley, 
a length of plank or 
two-by-four, and a 
couple of clamps to 
hold the rig to the 
bed of the lathe. A 
large chuck serves as 
the drive pulley. Hold 
the work in one hand 
and a backing block 
in the other, under the 
belt.—R. H. Peters, 
East Holliston, Mass. 


Weighted Hose 
Holds Torch. A 
gasoline or alcohol 
blowtorch is often 
damaged if it tips over 
and rolls off the work- 
bench. The chance 
that this will happen 
is lessened if you 
weight the base. Cut 
a piece of garden 
hose long enough to encircle the torch, Fill 
with lead shot and tape the ends together.— 
M. L. Rhodes, Knightstown, Ind, 


Metal Foil Makes “Notes.” Alu- 
minum foil can be used for making quick 
and accurate records of screw threads, hole 
spacing, shapes of parts, and other details 
involved in shop work. The piece of foil 
can then be used as a gauge in selecting 
duplicate parts from your bin or at the 
hardware store. 


Tread Pads Vise Jaws. Cut in 
half, a rubber snap-on pad for an automo- 
bile brake pedal makes an excellent pair 
of jaw pads for a bench vise. Pick a size 
that just fits the vise jaws, 


Flat on Seriber 
Cuts Better. If 
a tiny flat is ground 
off on its tip, a scriber 
will cut a_hairlike 
chip when held at any 
working angle. The 
flat tip can be touched 
up vertically several 
times before the little 
cucular cutting edge 
becomes too large to cut a fine line. When 
this happens, sharpen the tip and grind a 
flat again.—H. Pfister, The Bronx, N.Y. 


Setting Hinge Flush in Metal. 
One way of sinking a hinge flush with a 
sheet-metal part, especially soft metal, is to 
place the hinge on a flat steel surface, the 
sheet metal on top, and then a sheet of rub- 
ber. When hammered, a punch will squeeze 
the metal down around the hinge leaf— 
Walter E. Burton, Akron, Ohio. 


Press Doubles jamp. If you 
need to glue up wide Is and have run 
out of clamps, just put them between the 
unclamped table and base of your drill press, 
—Roland Cueva, Heyburn, Idaho. 


Threading Duplicate Parts. For 
short production runs, you can adapt the 
chaser of a threading die as a simple and 


effective multiple-point threading tool. 
Mount it solidly on a steel holder, and grind 
off the lower edges if necessary. 

Describing the idea in Tool Engineer, 
Arthur R. Christensen, of Lockport, N. Y 
explains that the tool should be adjusted 
the cutting edges of the chaser are at center 
height. The body of the chaser is set at 90° 
to the work. Although not ideal for high- 
class fits, the tool is a definite time saver for 
a wide range of threading jobs. 
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a Fuel Pump 


By E. F. Lindsley 


YOME mechanics s 
should keep 
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ECCENTRI 
PoweReD 
STROKE 


a mark on oy flange before tak- 
14 Pump apart ore can reassemble it 
same way. Wash dirt off with suitable solvent. 


even the more complicated ones. Service 
procedures are roughly similar for all types. 

What are the trouble signs? A fuel 
pump is faulty if it pumps too much or too 
little gas. 

Gasoline dripping from the carburetor, 
rough idling, and hard starting may point to 
a pump that’s delivering too much fuel. 

But the trouble is quite likely to be out- 
side of the pump. A defective automatic 
choke, punctured carburetor Hoat, defective 
needle valve, improper carburetor adjust- 
ment, or loose carburetor assembly screws 
may all deliver too much fuel to the engine. 
If none of these troubles is found, however, 
the pump probably needs overhauling. 

Dying out, poor acceleration, hard start- 
ing, low power, and popping back in the 
intake manifold may be symptoms of too 
little gas—although some of these might also 
result from a leaking or plugged fuel line, 
or carburetor trouble. 

High oil consumption often is traceable 
directly to a ruptured fuel-pump diaphragm 
pumping oil from the cranl 
uum side of a combination 
show up as blue oil smoke in the exhaust. 

One of the surest signs, of course, that 
something’s wrong with the vacuum pump 
is slow action of the wipers while you're 
climbing a hill or accelerating. 

Checking for leaks. When the pump 
seems to be weak, make sure there’s gas in 
the tank and go over the lines for leaks. 
Then disconnect the fuel line at the car- 
buretor, slip the end into a clean bottle, and 
have someone step on the starter—ignition 
off. A good pump should spurt fuel vigor- 
ously. 

If a pump’s delivery is weak, check for 
diaphragm-Hange leaks by applying A) 


as 


Ss — 
SS = 


Lay out parts neatly in order of disassembly. 
This makes it easier to put pump back together 
properly after you have 


Diaphragm pull rod in this pump hooks on the 
rocker link. Some engage in a different way. 
Attaching one may require patience and care, 


Keep rocker arm aligned with pivot 
or use a drift. td the pi 
fio it's poise to hep 3 Bown seeking out 
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Ives and gaskets exactly as old 


Watch whether large or small 


end of each valve cage goes down or up. 


Flex diaphragm to its full stroke when tighten- 
ing the flange screws. For square seating, al- 
ternately tighten screws directly opposite. 


little saliva—or heavy oil, if you're fastidious 
and watching for bubbles. Should you find 
a leak, tighten the cover screws alternately 
‘on opposite sides. Continued leaking indi- 
cates a bad diaphragm. 

If the diaphragm flange is okay, check for 
a leak around the bow! gasket. Also remove 
and clean the bowl and screen. This should 
always be done anyway at least twice a year. 
It’s frequently neglected. 

Removing the pump. If tightening and 
cleaning fail to revive a pump, it should be 
removed and overhauled or replaced. Some 
pumps have a thick pad under them to lo- 
cate the rocker arm properly against the 
camshaft eccentric. Do not lose this. 

Clean away all traces of the old gasket 
and be sure to tise a new one. 

A rupture in the diaphragm may be the 
only trouble. Other defects such as a broken 
rocker arm, worn or defective linkages, or a 
broken spring may be discovered, however, 
while the pump is being taken apart. 

While tearing down the pump, notice how 
the diaphragm pull rod engages the rocker 
link. Some take only a half tum to right or 
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A drop of light oil aids new valve. To avoid 
mistakes, leave the old valves in place until 
ready to install new ones. Keep valves clean. 


Test pump manually before completing the 
job. Here, thumb over the inlet checks the suc- 
tion. Make the test before installing vacuum side, 


left to disengage, others hook on, and many 
have link pins retained by spring clips. 

The spring-clip setup permits replacement 
of diaphragm sheets without removing the 
pull rod. To do this, soak the sheets in 
kerosene, slip them over the pull rod, and 
hold them aligned with a few flange screws 
through the edge holes. To avoid wrinkles, 
tighten the top nut while keeping the lower 
alignment washer from turning. 

‘When you finally assemble the diaphragm 
sandwich between the cover and the body, 
the diaphragm should be flexed to full stroke 
before completing the screw tightening. If 
clamped when stretched flat, the diaphragm 
couldn’t work without tearing. 

It’s easier to install the rocker-arm pin 
against spring pressure if you make a drift 
out of a rod or nail about the same size as 
the pin. File the point to a taper and use it 
to line up the hole. END 


‘Thick-Shelled Atom 


‘Tue most complicated atom, that of uranium, 
has seven shells of electrons around its nucleus, 


By J. Raymond Schneider 


YOUR old record player may not be 
out-dated as you think it is. If your 
record collecting has been slowed down 
because your phonograph can't handle the 
new slow-speed records, here's a way to 
bring that platter-turner up to date: an all- 
electronic system that turns any 78- r.p.m. 
synchronous motor at 33% and 45 r.p.m. 


Change speeds electronically to play 


33 1/3- and 45-r.p.m. records on your old turntable. 


Fundamentally this unit consists of a v 
able-frequency generator. Since synchro- 
nous motors turn at a speed that is governed 
by the frequency of the house current (usu- 
ally 50 or 60 cycles) it is only necessary to 
vary the frequency to vary the speed. 

The generator shown here uses standard 
radio parts and requires few tools. It is im- 
portant that the components be of heav 
duty construction in order to achieve the 
necessary power-handling capacity. 

An audio-oscillator circuit using two 6L6 
pentodes in push-pull does the main work 
of frequency changing. Power is supplied 
by a voltage doubler consisting of four dry- 
disk selenium rectifiers and two filter con- 
densers. Output of the oscillator goes to 
push-pull output transformer, T2. Con- 
densers C3, C4, and C5 are connected acros: 
the primary of this transformer to produ 
a resonant circuit. It is important to use 
the particular output transformer (T2) 
specified in the parts list. The 5,000-ohm 
primary of this unit has two leads for the 
plate and one for B-plus. On the secondary 
side you use only the black and yellow leads 
(the 500-ohm tap). 

Note that two condensers (C3 and C4) 
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110 VOLTS 
60 CYCLES 


TO TURNTABLE 
MOTOR 


parts, changes the frequency of the line current. 


1.02: 20-mfa.. 450-volt electrolytic, 2. Ry: 


“so-volt 
Sh: ‘Semta. aborvort. 
RA: i0-olua, t0-watt wire-wound, 


LIST OF PARTS 


20.000-ohm, Yp-watt carbon, 
Sit Ska Bn3. Site 

‘disk selenium rectisers 
Th ea-volk, 2 5-amp. Blament 


‘72! Pauh-pull output transformer 


(Stancor, 
primary) 

gi” SPST Loree. 
82: Des, tone 

Fro Glee Mine cord and plug 
Female outiet receptacle 


A-3800; 5,000-ohm 


Too-ms. ary: 


are permanently connected across the pri- 
mary of output transformer T2. This com- 
bination should cause the turntable to run 
at 45 rpm. A third condenser, C5, is con- 
nected in parallel with the other two by 
means of switch $2. The effect of adding 
this condenser is to lower the resonant fre- 
quency of the circuit, cutting speed to 33% 


line 


erter is connected to the hou: 
and the phono motor plugged into the flush- 
jounted receptacle on the edge of the chassis. 


The con 
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There are many variations in phono mo- 
tors. Use a stroboscopic disk to find the 
exact speed yours delivers when powered 
through the frequency changer. You may 
discover that it is turning a few revolutions 
faster than you want, Should this happen, 
add an extra 450-volt condenser in parallel 
with C3 and C4. First try a .1-mfd. unit. 
If the speed is still too high, add another. 

If the 45-r.p.m. position is correct but 
the 33% slightly high, add the .1-mfd. ca- 
pacitor in parallel with C5, Conversely, if 
the motor is too slow, replace C3, C4, or 
C5 with slightly smaller capacitors. A small 
amount of experimentation should put the 
turntable speed right on the nose. 

A second basic change in the new records 
is a narrower groove that requires both a 
sharper stylus and lighter pickup pressure. 

The simplest solution to this end of the 
problem is to add a lightweight arm with a 
narrow-groove stylus at some convenient 
place on the motor-mounting board. The 
photo on page 229 shows this additional 
tone arm. The shielded lead from this arm 
is wired in parallel with the other one. 


To operate the frequency changer, plug 
the line cord into a 115-volt AC outlet. The 
power leads from the 78-r.p.m. motor are 
plugged into the receptacle provided on 
this unit. Allow the tubes a few seconds 
warmup, turn the switch to either the 33% 
or 45 position, and play your new records. 
This converter has enough power to han- 
dle the phonograph motor but not the ampli- 
fier. If your phonograph has a single plug 
for both the motor and amplifier, it is neces- 
sary to separate the wires. Plug only the 
phono motor into the converter; the ampli- 
fier and radio go to the house line. 
Depending upon your own particular cab- 


Brush Stays Soft in Bag 

JHEN you've fin- 
ainting, all you 
have to do is brush out 
the excess paint and 
then store the brush in 
this plastic bag after 
adding an ounce of 
turpentine. The brush 
will stay pliable. It’s 
important to twist the 
top of the bag tightly 
and bend it over as 
shown in the photo. A rubber band or string 
secures the top. The Baldwin Sales Co., 
Brooklyn, sells bags of three sizes. 


The position of most components can be seen here. Note the polarity of the dry-disk rectifiers. 


TURNTABLE 
} ouner 


inet arrangement, you may wish to connect 
the switches through extension cords. This 
will allow you to hide the converter while 
bringing the controls to the front. In this 
event it may also be desirable to add a 
DPDT switch between converter and motor. 
Wire it with the motor leads running to the 
blade contacts, house current to one s 
and converter output to the other, 
gives a choice of the slow speeds or a feed- 
through arrangement that will connect the 
phono motor directly to the 115-volt, 60- 
cycle line. The latter position will be ‘used 
when you want to play your phonograph at 
its original speed of 78 r.p.m. END 


Clamps Suspend Paint Brush 


AN Easy way to suspend a paint brush in 
thinner without allowing the brush to rest 
on the bristles is to snap on a couple of 
spring clamps or glue tongs.—Steve Sontra, 
Jr., So. Norwalk, Conn. 
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Shoot Through It. If you're missing 
pictures by forgetting to take off the lens 
cap before shooting, why not try this? A 
window of good, clear acrylic plastic, held in 
a filter holder, as shown above, or fitted into 
a hole cut in your lens cap, will protect the 
lens without obstructing it—J. P. Arnold, 
Doylestown, Pa, 


als, Sy § 


Lets You Get Close. This new close- 
up attachment fits any camera, movie or still, 
and insures sharp focus for objects only six 
inches away. A base plate, to which the 
camera is attached, also supports the lens 
holder through a rod-and-clamp arrange- 
ment. The holder can accommodate seven 
different lenses. Called the Ultra-Focuser®, 
it is made by Hollywood Cine Products, 
Elsinore, Calif., and retails for about $10. 
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Film Cut to Fit. Used in total dark- 
ness, this homemade film slitter quickly 
trims standard 35-mm. film to fit the new 
midget cameras that require unperforated 
16-mm. stock. This lets you use infrared, 
supersensitive, and other special films. 

Working parts are two rollers of cold- 
rolled steel. In one roller, machine a groove 
exactly as wide as the film you need (.630” 
for 16 mm.). Cut shoulders on the other 
roller to leave a section .002” narrower than 
the groove of the first roller. Both roller 
faces should be slightly concave so the metal 
‘won't scratch the film. All shoulders must be 
straight and sharp. 

Mount the rollers on arms as shown, with 
the lower, grooved 
roller fastened by a 
recessed setscrew to a 
shaft having a crank 
or handle. The other 
roller spins freely on 
its shaft, which should 
be adjustable so it will 
fit closely in the groove 
of the lower one.— 
W.E. Burton, Akron,O. 


It’s All Done with Mirrors. With 
this viewing unit, you can project slides and 
movies without setting up a screen or dark- 
ing the room. A projector is pointed at 
ide as shown, and polished plate-glass 
mirrors in the cabinet reflect the image at a 
90° angle and project it onto a darkened, 
built-in viewing screen. Made by the Kinnard 
Co., of Milwaukee, it sells for about $15. 


Guide Matches Photo Tones. 
Shaped like a four-leaf clover, this Agi-Tone® 
guide helps novice photographers get the 
desired tones in prints. Its four plastic leaves 
are different shades of gray for normal 
flesh, tanned flesh, mid-key values, and dark 
tones. A hole in each leaf lets the print show 
through so it can be matched to the guide. 
And when your developer turns the same 
color as the amber handle, you know it's 
time to renew the solution. The guide is 
made by Arpin Products, Orange, N. J. 


Film-Editing Base Folds. A new 
folding base is now offered by the Craig 
Manufacturing Co., of Los Angeles, for its 
line of home-movie Projecto-Editors®, It 
permits the entire combination—rewinds, 
splicer, and all—to fold compactly into a 
small carrying case, as shown above. 


Light Stand Does Double Duty. 
Increase the usefulness of your photographic 
light stand by having standard %”-20 tripod 
threads cut on the center rod. You can then 
use it to support a small camera if your 
tripod is tied up. 


Enlarger in the Bag. Rubber bar- 
racks bags, available from most surplus 
stores, make excellent dust covers for photo- 
graphic equipment. The bag just fits over 
an enlarger of medium size and the draw 
strings enable the bag to be tightly closed. 
Ferrotype tins can be protected from dust 
by the same means.—Richard C. Collins, Jr., 
Elizabeth, N. J. 
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Handles Give Ladder Hold 


Wonrkixc up at the top of my extension 
ladder is pretty slippery business with only 
the paint-spattered uprights to grasp. Add- 
ing on door handles has made me feel more 
secure. I now have a firm handhold when 
T lean over to the side. One caution, though 
—don't get overconfident and lean too far.— 
William A. Rice, Hartford, Conn. 


Safety Tread Prevents Slips 
Tuus sandal-like safety tread has a tough, 


replaceable abrasive strip on the sole to pre~ 
vent slipping on icy streets. It also can be 
used by stream-wading fishermen. The New 
Products Development Corp., Schenectady, 
N.Y., makes the treads in three sizes to fit 
shoes or boots for men and women. They're 
small enough to fit in a pocket or handbag. 
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Apprxc color or thinner to a full can of 
paint is a cinch with the Canstrecher®. 
You just pry the lid off the can and fit the 
extension in place. Then, after thinning or 
adding color, you stir the paint or put the 
stretcher’s lid on and place the whole unit 
in a paint shaker. The extensions are made 
by Samson Metals Co., of Miami. 
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Yard Hydrant Can’t Freeze 


Tis yard hydrant works like a big one. 
When you close the valve, water trapped in 
the riser drains out an underground port, 
preventing damage caused by freezing. The 
hydrant is made in seven lengths—from 3%’ 
to 64’—by Strataffo Products, Fort Wayne. 
The valve moves up and down, instead of 
turning, to lessen wear on the ‘valve seat. 


Servicing Intermittent Radios 

Ir you've ever tried repai 
know what a headache an 
be. Some sets have elusive troubles that 
come and go by themselves. They almost 
always seem to happen when you're listening 
to a good program but disappear as soon as 
you drag out your voltmeter. 

Rather than waste time waiting for them, 
you can hustle these troubles into the open 
by creating tough operating conditions. The 
three that show up intermittents most quick- 
ly are overheating and boosted or lowered 
voltage. 

Quick heating can be achieved as shown 
in the photo at the right. Connect a 100- or 
150-watt bulb, place it next to the chassis, 
and cover both with a cardboard carton. The 
locked-in heat will give the effect of an hour 
or two of playing in a few minutes. 

A couple of old filament transformers or 
windings can be used to tamper with the line 
voltage. Rigged as shown in the sketch, the 
2.5- and 7.5-volt transformers are bucking 
each other, Their combined output is fed to 
the 6.3-volt winding of the third unit and 
results in a total output of about 95 volts. 
Low line voltage often causes a defective 
oscillator to stop operating. 

Reversing the leads on the 2.5-volt trans- 
former puts it in series with the 7.5-volt 
winding and boosts the line to about 130 
volts. High voltage gives a fine imitation of 
trouble-causing line surges. 


Socket Premounts Radio Parts 


Rapio and electronic circuits can be as- 
sembled in stages with the aid of a new tube 
socket made by Vector Electronic Co., Los 
Angeles. The socket itself is the same as con- 
ventional types but a plastic turret is bonded 
to the lower part. Lugs on the turret permit 
mounting of associated parts. This arrange- 
ment makes it possible to do much of the 
wiring outside the chassis, increases the us- 
able depth of the chassis, and reduces lead 
length. Sockets come in all common types. 


REVERSE LEADS 
FOR 130 VOLTS. 
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Coxp butter is not only hard to spread but 
also tends to cool your toast too rapidly. This 
warmer gives you easy-spreading butter 
along with your toast, for it hooks right on 
the toaster and takes heat from it. 

Almost any small can (except the lacquer- 
lined type) can be used. Check it first with 
water to be sure it’s leakproof, and then cut 
it to size, leaving a little tab’ on the front. 
Attach a wooden or plastic handle with a 
wood screw. Drill a X” hole in the side of 
the toaster and hook the can on.—Arthur 
Trauffer, Council Bluffs, Iowa. 
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F ALL lathe work had to be turned be- 

tween centers, it would be hard to make 
bowls and trays, since the tailstock center 
would be constantly in the way. For work 
like this the faceplate is ideal, It's a metal 
disk, driven by the headstock spindle, to 
which work can be directly screwed, elim- 
inating the need for tailstock support. Some 
faceplates screw onto the spindle, others 
are clamped on it with setscrews, and a 
third kind has a taper that fits the spindle. 

How to begin: A simple, round cutting 
board, 6” or so in diameter, is a good proj- 
ect for a beginner. Draw a circle on a suit- 
able piece of wood the size you want your 
board to be, and then draw a slightly larger 
circle around the same center. Jigsaw or 
bandsaw the board to the size of the larger 
circle. If you don’t have such saws, simply 
cut the corners off to make a rough octagon. 

To make the guideline on the face of the 
work before cutting the disk down to its 
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BOWS Ol @ LAH senso. 


Used with © faceplate, these 
fools can produce such beau- 
titul work as the bow! below. 
Bark was left on to decorate 
the edges of this 


final size, some workers use dividers, One 
point imed at the center and the other is 
forced against the work. Be careful not to 
scratch the face or let the points dig in. 
When you are ready to sand the board, 
remove the tool rest and move the sand- 
paper evenly from the center to the edge. 
The central areas travel more slowly, so they 
must be sanded more than outer areas. 


‘are 
She Bouwe 
oF 


To decorate the edge: It can be scored 
with the skew point. Then, if you wish, you 
can make beads by rounding off the sharp 
edges of the channels. Or you can scrape 
a cove in it with the round nose. 


How to Turna 
Cutting Board 


3° FACEPLATE 


6” FACEPLATE 


plate big enough for the load it 
ircle the di 
Use short screws so as 


4 ina 
the faceplate 

prick through, You will 
old a large blank toa fac 


hold small w 
lathe, belt yo 
three screws to and stand asi 


late, but a screw 


ee, ie , 


‘True the edge first to balance 
the blank. Do this by holding 


a narrow skew chisel flat on 
the tool rest (set close to the 
work and a little below cen- 
ter), and thrusting it in from 
the“ face. Don't cut clear 
through; “leave a ite web 
along one side to be scraj 

off later when turning to pet 
size. Right-angle rest shown is 
handiest for faceplate work 


Now turn the page, please, for more about faceplate turning. 


True the face by making a 
light scraping cut witha gouge, 
moving from the center to the 
edge. By lowering the handle 
and rolling the blade to the 
lft, you get a sort of shearing 
cut. Don't go in deep enoug] 
to hit the screws. Use a sharp, 

ide skew or a square-ended 
chisel to flatten ridges. Stop 
lathe and use straightedge to 
test for uneven turning. 


nter (two are shown at left cente 


r e for safety’ 
it. Then proceed as shown in photos 


above) will 
Mount the faceplate on the 
‘machine for it s 
sake when you stat 
below, 


down to a guideline 
with the skew this way, To 
draw the guideline on the fa 
touch the whirling piece with 
a pencil near its center. You'll 
A second 
try will- give you a tinier circle 
or a black point. With dividers 
or compass set to the radius 
wanted, and the point 
tered, scribe the guideline. 
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Tips on Turning Wooden Bowls 


‘AIRLY large turning blocks can be ob- 
tained from craftsmen's supply houses. 
Since they are kiln-dried, they will hold 
their shapes nicely after turning, without 
cracking, But often you can find material 
in your own back yard—a chunk from the 
crotch or stump of walnut or other hard- 
wood—that will yield a beautifully figured 
piece. By leaving on some of the bark, you 
get the attractive effect shown in the fruit 
bowl on page 236. This, incidentally, was 
made of two pieces, a bowl and a base, 
screwed togethe 
At this season, your best bet for home- 
grown turning stock is a thoroughly sea- 
soned woodpile. Using freshly cut stock is 
a waste of time and effort, for the turned 
pieces made from it will almost certainly 
check and crack on drying. 

Wood intended for turning should be cut 
in late summer and seasoned for a year. If 
you want to leave the bark on part of the 
piece, white ash is a good choice as it 
‘k stays on indefinitely. Maple and birch 
on the other hand, chip easily and 
do not remain on the wood long. 


How To Turn a Simple Bowl to Shape 


case, 
plate with grain running toward exposed fac 

If grain were crosswise, first cuts should be 
made in from the face. But generally speaking, 
cuts started at the corner should be avoided. 


Mark a screw location ‘on base with 2 ‘pencil 
(see below) after locking spindle with in 

ing pin. Count index holes for 120°, relock, and 
mark second screw location. TThen take the work 
Off faceplate and attach it by other end. Despite 
your care, bowl will be slightly off-center. Hence, 
only rough-turning is justified up to this point. 


Mounting blocks are used between faceplate 
and work to turn bowls with thin bottoms. After 
the work is turned, it is split off the backing. 


wrrtaeo Joos 
Glued-up stock can be used for many pieces. 
Grain patterns then can be arranged to suit 
your fancy. Three ways of doing this are shown, 


Recess the bottom with a round-nose chisel, 
after shifting tool rest. Hollowing it this way 
means the finished bowl is less apt to rock on 
a table or shelf. The base diameter here is such 
that the faceplate screws will be able to enter 
the rim when, as the next step, you reverse the 
work so that’ you can hollow out the inside, 


Hollow the bowl by cutting in with the 
of skew held as for edge-trimming but with the 
long point at the left. A little gouge work is 


int 


ible, but the small diameter eventually calls 
for the round-nose scraper, here undercutting 
the rim. It also quickly smooths a rounded bot- 
tom. Then do final outside turning and sanding. 


To Make a Picture Frame 


WASTE ON FACEPLATE 


Cut out center after turning piece on front 
and edge. Run lathe at slow speed while sever- 
ing last fibers. Frame then will drop back on 
the spindle without being thrown or marred. 


‘Turn a chuck with groove recessed to fit the 
frame snugly. Force the frame in face to back. 
Then turn the rabbet for the glass. Put a sheet 
of paper inside recess if chuck 1s loose. 


Make ball feet for your frame this way if you 
like, Block is mounted on screw center here. 
Each foot piece then can be turned the same 
way that you would if making a tiny bowl. 


oy 


Rough the block mounted on a faceplate or in 
a chuck. After roughing the outside, turn the 
inside of the lid with its rabbet, Then cut off 
the lid. Hollow inside of box, making a rabbet 
to chuck the lid. Snap the lid on and complete 
outside turning and sanding. If piece is fragile 
it’s a_good idea to leave hollowing of box to 
last. Sand a free rabbet fit for lid then, before 
taking the work off the plate. 


Turning large pieces: Work too big 
to swing over the lathe bed can be turned 
outboard, at the outer end of the headstock. 
A faceplate for this must have a left-hand 
thread. A floor stand is used to support the 
tool rest while the turning is done. 

Remember that the bigger the piece, the 
slower lathe speed should be, especially 
when work is rough and unbalanced. END 


White Lacquer Boosts Stair-Tread Visibility 


Ware or light lacquer on your cellar 
stair treads will make them easier to see 
and hence safer. In the photo white lacquer 
is being brushed on a tread having an em- 
bossed design. The coat on top of the ridges 
will wear away in time, but the portion in 
the valleys will remain almost indefinitely. 
Quick-drying auto lacquers can be thinned 
and brushed on. They dry so quickly that 
stair traffic is not seriously interrupted. In 
the quantity ordinarily used, the solvents 
won't affect the rubber noticeably.—Walter 
E. Burton, Akron, Ohio. 
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CRAFTSMEN 


AT WORK 


Air Runs I 
flame spins the hot-air en 
Built by 


A tiny alc 
hown at right 
2H 


is unusual engines, it copies an ol 
toy. The  displacer 
cylinder consists of 


two halves, joined at a 
dural plate that serves 
as a heat bafille. The 
power cylinder is bolt 
ed atop the baffle at 
the left, The air pas 

joining the cyl 
inders was drilled 
through the plate edge 


ing a 
bandsaw 

cut metal, 
er, of Bayonne, N. J., 
built this one in four 
months at a parts cost 
of $50, Its three-wheel 
arrangement gives 
large throat capacity 
with low headroom 
and small whe A speed reducer below the 
bench gives the slow speed necessary for 
metal work. The big table tilts a full 45°. 


at could 
sarl Port- 


Tame Light- 
ning. This Van de 
Graaff generator was 
built by Donald Co- 
hen, of Cleveland 
Heights, Ohio, from 
PS plans (Oct. ’46, p. 
188) for instruction 
in his physics class. 
It throws an 8” spark. 
Instead of a tube, he 
used X” plate glass for 
the upright. The globe 
is covered with foil. ¢% 


Skims Over Snow. T. J. Mattinen, 
pilot, and Charlie Foster, aircraft engineer, 
‘of Buchans, Newfoundland, converted a Sea- 
bee plane to the snowmobile pictured abov 

The 215-hp. Franklin engine drives a revers- 
ible-pitch prop that also serves as a brake. 
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Model Engine. You can tell the scale 
of this model Reeves traction engine from 
the pop bottle in front of it. The boiler is 
coal fired. Built by J. D. Penn, of Kokomo, 
Ind., who once used a big one for threshing, 
it closely follows its prototype in detail. 


jak Adjustable Safelight 
mp—Attach it fo wall, shelf, 
‘or bench. Swing it through nearly 
@ complete circle—it stays in ony 
‘chosen position, $7.58, 


k Automatic Tray Siphon— 
Puts fresh water in at top of 

tray, keeping prints agitated, 
siphons off chemically laden 

water. $5.25, 


Kodak ABC Photo-Lab 
Outfit—All the moterials 
ond equipment you need 
to start developing and 
Printing your own 
Pictures. $7.58. 


Get the most out of 
your darkroom— 


use Koda 
Lqajpment 


With the right Kodak equipment 
you can have a lot more fun 
your darkroom. And you're likely 
to get better results, too. 

Inspect these Kodak darkroom 
accessories at your dealer's. He 
an give you many useful tips in 
choosing the right equipment. 

Eastman Kodak Company 

Rochester 4, N. Y. 
Prices include Federol Tox where applicable 


Trimmer, No. 5 


Stainless steel, 
smaller sizes of film. Two 
teeth firmly grip film. $.23, 


—Knife automatically 
retums to cutting position. Hardwood 
bed marked in Yi-inch squares. $12. 


Kodak Utility Footswitch—Keeps 
both hands free while you're 


printing, enlarging, or inspecting 
negatives. $10. 


Kodak Studio Scales—Two-pon 
type. Weights furnished in avoirdu- 


negotive strips. Index identifies 
negatives. $2.25—$3.25. 


Kodak Junior Film Clip— 
leol for 


—Moisture-proof and ligl 
weight. Long waist cord holds 
towel. Drip cuff at bottom 
protects shoes. Two sizes, 
$2.25 and $3. 


Kodak Washing Assombly— 
Converts sink into circulating 
washer. Fresh water enters 
through hose; hypo-laden 
woter drains through 

special stopper. $2.25, 


yy. 


“i 


Kodak Senior 


pois or metric system. Mahogany- 


finish base. $8.50, 
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BIG WORK SAWED, SANDED, DRILLED, ~ 
TURNED—WITH HAIRLINE ACCURACY , 


Rugged, Multi-Purpose 51,000 SHorsmiTH owners wholeheartedly agree—you 
f 


can't beat SmorswarH for accuracy, capacity, all-around 

P tility. It does the work heavy-dut; -pur- 
SHOPSMITH is complete — ose'tools “actually does it better 
power workshop in one Suorsmrra has precision features found only in ~) 


- highest priced saws, drill presses, lathes and sanders. 
compact unit 


Four grease-sealed ball bearings in headstock. Induc- 
tion hardened spindle tip. Centerless ground steel way 
Built-in quality through and through. So compact it fits 

any 2'x5’ space. So ingeniously engineered you can | 
convert from tool to tool in less than 60 seconds. 


Takes all standard accessories including shaper- 
cutters, drum sander, jointer fence and cutter, flexible 
shaft, dado heads, etc. See SHorsmirH demonstrated 
at any Montgomery Ward, leading hardware or depart- 
ment store. And write for free 16-page booklet. 


169.50 | 


complete except for motor, 
With special }é-hp., ball: 
bearing, capacitor-type motor | 


“$199.50 


JIGSAW 
for SHOPSMITH 


Heavy-duty, precision con- 
struction. 18” throat. Tilt- 

ing table. Built-in blower. 
Attaches quickly. Price com- 


plete ++ 929.50 
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" CIRCULAR SAW 


2 12" DISC SANDER 
. 


SHOPSMITH saw has capacity and 
performance equal to oF greater 
than most cabinet shop models. Can 
cut to center of 8° plywood panels. 
Effective table width up to 56”. Depth 


BS..Z7 


of cut 234”. Sturdy tilting table with 
ball-crank raiser for precise settings. 
Precision-tooled miter gauge and self. 
aligning rip fence. 


VERTICAL 
DRILL 


SHOPSMITH drills to center of 15” 
circle, has « maximum clearance table 
to chuck of 27”, floor to chuck of 57”. 
Jacobs key chuck takes steaig! 


drills from 5/64” to 34” diameter. 


Ruxzed, 6-spline spindle floats on 4 
lifelong, grease-sealed ball beariogs. 
4” quill feed. Lever fits either side of 
driving head for right- of left-hand 
operation. Speeds from 875 to 3500 
pm. Use with or without feace. 


‘extendable quill, 12” cast-alumi- 
num disc can be fed into workpiece 
for safety and accuracy. Extra-large 
adjustable table measures 1434” x 
17”. Use miter gauge for accurate 


squaring and mitering: rip fence for 

inting: tilting table 
for compound-angle sanding. Oper- 
stor can face work or work from side. 


5 HORIZONTAL DRILL 


Extremely useful operation possible 
aly with SHOPSMITH. Quill feed up 
"with adjustable stops. Permits 
heavy pieces to be drilled or 
mortised quickly, accurately. Handy, 


3 33" WOOD LATHE 
2 


heavy-duty lathes, 15” swing. 33” 
between centers. 4” quill feed. Swivel- 
arm tool rest always parallel to ways 
no need for constant adjusting. 


position. 


t00, for doweling tops for tables. 
Miter gauge and fence eliminate need 
for jigs. 36” effective table support. 
Length of work limited only by size 
of room. 


SHOPSMITH TAKES ALL STANDARD ACCESSORIES 


Address: 


Fact-packed, I6-page illustrated booklet. Send for it! 


SHOPSMITH, Dept. 111-A, at factory nearest you: 
12819 Coit Rd., Cleveland 8, Ohio, OR 
417 Montgomery St., San Francisco, Calif, 


fone. State 
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ARISTOCRAT 
OF 
HAMMERS 


‘The nail hammer any tool 
user will take pride in own- 
ing. Fine alloy steel head 
is forged, scientifically 
heat-treated and polished. 
Distinctive octagon neck 
handle is selected hickory, 
“Everti processed for 
permanent tightness. Ex- 
ceptional design provides 
extra power. Perfectly 
balanced . . . makes work 
easier. Use the finest 
hammer made, Stanley 
100 Plus. 


Early American Design 
Project Plans 


Set of 15 Plans 25c 


Series A: Cricket, spice cabinet & mirror, knife & fork 
box, match box, miniature blanket chest, nutmeg box, wall 
rack, napkin holder, colonial mirror, desk box, miniature 
cradle, mirror, shelf & drawer, tray, pipe & match box, 

cradle tray, trinket box, 
miniature chest of drawers, spice chest, spice box, comer 
candle stand, coffee table, book shelf, spice cabinet, salt 
ho, sting box, shoashine enblee, footstool, nding box, 
treasure box. 


@SEND FOR PLANS...NOW! a mam 


Stanley Tools, 210 Elm St., New Britain, Conn. 
(In Canada: Send to Staniey Tool Co. of Car 
Léd., Roxton Pond, Quebec) 

Please send me Series A ( ) and Series B ( ) of the Early 
‘American project plans. T enclose 25¢ for each set. 


THE TOOL BOX OF THE WORLD 
Hordware * Hand Tools 
Electric Tools * Steel Strapping 


Name... 


Street 


City and State en 
Ba ae = = = 
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BUILD 


STRONGER MODELS 


It’s transparent, waterproof 
flexible and durable. 
Get a tube 


DUCO CEMENT 


YOUR ANSWER TO 


SMALL ITEMS STORAGE 


at home, office, and shop 
(IDEAL GIFT, TOO) 


So handy to keep nuts, 
bolts, screws, nails 
parts, washers, stamps, 
hobbyists’ needs, etc., 
at your fingertips. 


‘Wis 22 DRAWER UNIT OLY $5.95 POSTPAID 


Stop searching, get a 32 or 64 drawer Jiffy to keep those 
small items that usually get mislaid. Spot welded steel, 
‘gray enamel fnish, metal drawer guides. Dividers included 
with aluminum drawers make possible three compartments 
per drawer. Looks good anywhere. Send check or money 
order, please—no C. O. D.'s. Prices below. Your money 
refunded if not satisfied. Dealers write for quantity discount. 


SPECIFICATIONS] wITW atuMINiM 
32 eee | Dividers ond index 
aye ‘Cards inch 


service — goed for work 
[Bench and industry 

18/4" High |32 drawer - $8.95 
aa G4 drawer © $15.95 [64 drawer $9.95 


Leg 


KAYTEE PRODUCTS, Dept. 5. Box 588, Canton, O. 


The Most Versatile Too! 
‘@ Man Can Own 


oy 


Drills, Patahes, ate 


qaauecaea 


Mote. Took 
(esa 'Moto-Teol 


n to Order— 


If your dealer cannot supply you. 
DREMEL MFG, co. 120-4, 


FUN FOR BOYS FROM 8 TO 80 


DREMEL e« COPING SAW 


CUTS SCROLLS LIKE MAGIC—SANDS AS IT SAWS 


JUST 
GUIDE IT! 


For men who harbor a hobby or do their 


own repair wore 
Minko things”. po other tool will 
IMUch pleastre and satisfaction iy the bone 
Tot the’ gmail amoust of money 

‘Dremel ‘Electric, Coping” Sa 

y direction delivers 
strokes per minute. so éaaily. there is no 
ttfore 2 se amgothiy. work needs no sand 


‘or boys who like to 


impo saws throw" moalum Para ood 
oota"minute Speed, Touchat-the-te 
fonigrooi action’ Galy' two moving parts, 
Here di alg. “Operties an LiG-130 ¥, 
ikncGaiiad RE thouwnsde nd Thousands of atid 
MONEY BACK GUARANTEE. your seater cannot sup- 
ply you, use coupon to order direct om factory 
DREMEL MFG. CO., DEPT, 120-A, RACINE, WIS. 


Only 


posrraio] 


Werks Eoully 
in Awkward Ploc 


Sonds Flot 
Surfocer Evenly 


a farniture, ete 
Ws fdeal for tired 


Toothen Tired 


DREMEL MFG. CO.. DEPT. 120-4, RACINE, wis. 
it Your Dealer Ca 
USE THIS HANDY 


DREMEL MFG. CO., Dept. 120-A, Racine, Wisconsin 
Enclosed find $ (chock or money order) in full 
parment for ites ghecked’ below 

fosed find $2. Ship items checked below C.0.D, I'll pay 
postman balance plus postage and fee 
Dremel Sander $14.88 Dremel Coping Saw $8.88) 
Ci Moto-Tool Kit No. 2, $23.80 No. 2 Moto-Tool, $16.80) 

Free catalog of Dremel Tools| 


_ State. 


sanuary 1950 245 


* NEW 
4 Ball Bearing 


Equipped 


DRILL 
PRESSES 


Depth Sto 


Head 


* NEW 
Direct Reading 


P 


* NEW 


Extra Hea 
Constructi 


The finest low-priced drill presses in America 
are ready for your inspection! New improvements, 
added to the known quality and performance 
features, make Atlas drill presses better than ever. 


FREE CATALOG — Write Today! 


155. N. Pitcher St. 


Operating 
Smoothness 


vy 
on 


‘The new Atlas is a perfect tool to add new work 
range to your shop. ith low-cost attachments it 
drills, taps, sands, cay 

gives you clean, precision workmansh 

woods and plastics... makes your workshop hours 
more productive than ever. 

ble: 1234" beach model, and 15" 


Three sizes ar 
in bench or oor model, 
Of the exclusive and special 
Sclect the drill press for your 


+ Kolomazoe, Mich. 


You'll always value these BIG Atlas. woodworking tools 


BIG in ca 


cities — for at 
Gin "value 


and construction feat 


Foor 
Sow 


PY =e Beit and Dise 


24” Jig Sow 12" Wood Lethe, 
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Hi LY ES) 


199 


Here is Television at its nest! 
to you by Midwest, for 30 years a 
and electronics. Immense 1SI-aquare 


the field of ra 
lear, 


inch screen on new 16” metaliglass tube 


steady, bri 
Highest 


2" Electro Dynamic 


Panasonic Speaker, Availa tifal Television 


Radio-Phonograph Con 

plete chassis (not a kit) rea 

in your own cabinet. And you can buy Midwest 

Television at Low Factory Prices, with Low 
Terms 


incompietechassi. 
‘Also beautiful new 


Write in Name and Address (Please 
Print) on Coupon or Ic Postcard. 


S MIDWEST RADIO & TELEVISION COR 
146, 909 Broadway, Cincinnati 2, Ohi 
Please send me your new FREE 1950 Catalog. 


NAME, 
ADDRESS. 


3-Speed Automatic 
Record Player. 


e =~ BUY DIRECT FROM 
THE MIDWEST FACTORY and SAVE! 


Sept. 


246, 909 Brocdway, Cincinnati 2, Ohio i 
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“Try these slick 


tricks with 


iS PLASTIC WOOD” 


“ll cracks in Chairs_ 


Makes loose 
joints firm, 
sands to a 
smooth finish! 


geset l00Se hinges 


Replaces rotted 
wood, tightens 
7 loose screws. . . 
easy to apply! 


gepairs broken toys 


Mend cracks, 
nicks! Smooth 
finish! 


‘Also useful in filling cracks in floors, nail 
and screw holes, repairing loose tiles. 
hardens into wood! 


Handles like putty .. 


IN CANS 
8 Tunes 


24B rorutar SCIENCE 


o MILITARY TRUCKS 
Wheel Drive at a SAVINGS 
Ports List‘Avellable. en” Most Moker 
Militory Trucks and Jeep, Models. 
fe stating model of Truck 


JEEP TOPS | and CURTAINS 


3 comete with Timken 
heels, Without rakes.” Ax 


GAS TANK 
Brand 
New 


<* _TYDRAULIC JACKS Sel) Fimited 
supoly, 
WINCH | CABLE—',”, Pres ft. 


van tindeeds at 0 out Td 
ies auctod va FOR, 
Prices aiepoahe Required on Al ao 


Pe) AUTO PARTS CO 


190! TROOST-GRI800-KANSAS CITY, MO, 


‘Your Finest Buy for pk FARM, WORKSHOP! 


_ Oe UTILITY 


. sat hae + SANDER-POLISHERS 
Peodaats of The BLACK & DECKER Mig. Co. 


NEW, QUICK CLAM 30” BRAKE 


Complete With Engine 
McCoy “19” 
READY TO RUN 


‘Chicago 40, tH. 


Hydraulic 
Control Valve 


HANNA 


Air Cylinder 


WATEROUS PUMP 


149-50 


SATISFACTION 
GUARANTEED 


- Chicage 5, Ill. Dept. PS-1 
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DELIVERED TO YOUR DOOR POSTAGE PREPAID! 


WE PAY POSTAGE OW ALL ARTICLES 


‘iss Vatuer 


ALL ARE Sy 


Kkconoerionto 


SEND FOR FREE CATALOG — AMAZING VALUES! 


UNIVERSAL ENTERPRISES 


WE PAY POSTAGE, TAXES, INSURANCE OW ALL ARTICLES. 
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AMAZING! 
FLEXIBLE! 


SANDANSER 
aa 


WITH COMPLETE KIT FOR 


SANDING & POLISHING CURVED 
& FLAT SURFACES Sof fextie rans 4 


HIGH POWER TELESCOPE 


|BES-OPENS TO 33” 


FOR QUIETER PERFORMANCE 


extension thet Is actual 


rome ploted. 
‘oh still give cio he 
SANDEE MUFFLER 


MAKE BIG PROFITS! 
OPERATE YOUR OWN seer SHOP 


th a saw-fling business, Proa- 
avestment starts You at ace! Hilts 
fer canbe adapted to a. saw 


ter 
‘ot Aso. 
to grind aki swe, Up to 


Wes up, Easily adapted ee 


For display men. a) 
RIN 
For sign shops... aN 


f +» For cabinet makers 
ib 


For upholsterers . . 


For shipping 
departments 


For everybody who cuts wood! 


DELTA 


eure HOMECRAFT: 


6° Tilting-Arbor Sow 


No. 34-500 $6495" 


Low down poymen 


Do big-saw jobs 
at small-saw cost! 


Delta “Homecraft 
8” Tilting-Arbor Saw 


There's bigger capacity than ever in this husky 
new Delta Homecraft bench model with 11% 
inches of table in front of the blade. Cross-cut 
and rip stock up to 2%” thick, miter and bevel. 
The blade tilts 45° to the right. With accessories, 
you can dado and make mouldings. 

This versatile saw is quality-built by the ma- 
kers of famous Delta-Milwaukee tools. It's stur- 
dy, dependable, accurate. Cast-iron table, milled 
and precision ground. The arbor runs on lubri- 
cated-for-life ball bearings. 

See for yourself how you can do big-saw jobs 
at small-saw cost. Have your local Delta dealer 
demonstrate the Delta Homecraft 8” Tilting-Ar- 
bor Saw today. 


‘Look for the name 


POWER TOOL DIVISION 
‘our Delta 
und 


Rockwel 
Manefexrectoy| Co 
MITWAUKEE 1, WISCON 


*Table extension, motor, saw guard and splitter not 
included. Price subject to change without notice. 
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“Wellworth” Sensational Offeri Reg. $60.50 Model r1 
WESTINGHOUSE AIR COMPRESSOR farts 
2-CYLINDER PISTON TYPE Y 


o; 1.P. Motor or equivalent gas engine. 
foe te 
ee 
SSeS 50 
E === $29. 
Shoe 
Serawarecr.... es $21. 50 


IDEAL for HOME © FARM © FACTORY ‘snrmomr 
Wherever Compressed Air is Needed 


Yor spraying paints, insecticides, ete.: inflating 


1831 S. STATE ST., DEPT. B- 
CHICAGO 16, ILL. 


WELLWORTH TRADING ‘CO. 


_ Precision DIESEL $9.95 


v Check these Superior Features: 


ston engine, os carefully mochine 1 GIANT 
der in hone Ye" "0001° inch, nd hand-iied to" Iv Ina 


lined. Storts quickly. Easy to install 
DEEZIL is porte. 
ments. (Runt ot 7500 
of DEEZIL is cosy 0 
tion shoot include 


SEND $2.95 plus 25c postage today ADVERTISEMENT 
GOTHAM HOBBY CORP., Dept. S, 107 East 126th St, New York 35, N.Y. 


How To Get MULTIPLE UTILITY 4@ 
When You Buy a sMALL SEIN DES arom 


° BUY THE FOREDOM MODEL 100 
FLEXIBLE SHAFT MACHINE 


Bench Grinder with angula 
Router ‘with detachable guide for borde 
and SHAPER 
Budget your purchase or buy 
iaPO: 


- roneoom 
PRESTO: 's Fore ‘sm -R-S Attachment. Somprising, Stosal ‘Too. Mi 
FLEX | Mates machine serve a'entrn tanctions™: _Attachmost and B1t'S A 


$5.95 ANO Hi 


¢ FOREDOM ELECTR Cc ‘c 
FOREDOM d by INDUSTRY ~— Pr a By HOBB 
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“ GADGETEERS™ 
Siom "HEAVEN 


85, 1295 | 


Sonkee Ont 599.85 FOS 


Dak 


a. mee : is Eee 
riba, S249 : a 


ke Abows)S in potaned binds 69) 
with 4 back Fuh Sta 


BOL) ENLEE 


‘able ball and socket swivel head, rubber 
covered cord and wall plug. 


PALLEY surety co 


5 SAM FRNAND 10 
eur rst GUND Vat" TARGEST FIRM OF ITS TYPE_1N THE WORLD 


NOt Airconrs 


CORP CAP 
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OWN a Nationally 
Advertised Business 


loaning methods for 
to liminate 


‘guitoier edit ne oe bot 
Burnclean Service to revive ui 


“OWN a Business” Coupon 
| Duraclean C Company 


1 Sits 
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TRACTOR POWER for 
f Your SMALL FARM 


SEE THE POWERFUL 
5-H. P.GRAVELY— 


PM tne world's finest, yet most 


Bagh) moderately priced Garden 
Tractor. Complete line of 
exclusively designed power 


tools for every Garden, 
Lawn and Field job. 


SHARPEN. KEAN EXPERT. 


‘SELF-PROPELLED — MOVES 
ANYWHERE on OWN POWER 
World's testest Lox Say. Pow 
6 H-P air-cooled motor. 
Kiacomentat for ming Gown tree 


niapatels Seeing end 2 ler tert te Bie 
Sed fp werk pre ake soe ete th 
Pine St., Ottawa, Kansas 


OTTAWA MFG. CO,, 7-001 


BUILD YOUR OWN weve 
HEAVY DUTY WELDER ea (p 


23 PIECE SOCKET SET 


$20 VALUE PRICE $9.50 


‘Set consists of 23 1nd 4" drive. All sockets are 

2! point a fandard makes" 14" to 14". Shipping 

To pounds. This is what you get. 

13/16" Socket 1—2° Extension 
Sock 4" Extension 


116° Socket 
I=! Socket 


BLACK & DECKER 
HOME UTILITY 
Ye INCH PORTABLE 
ELECTRIC DRILL 
7%" LONG 


H | 8% WEIGHS 31% LBS. 
PRICE POSTAGE PAID 


Send for FREE eatalog on home, utility, power band tools, 
Broducts of Black \& Decker. ‘electric dri portable electric 
7h ctric tovle for fess. Also. 

We pay ail postage on power hand 


lied promptly, pay by check or money of: 
fe pomaldbocker sets F.O.B., Presse. 


Gepost on 
ARMY SURPLUS SALES OF FRESNO 
(The Fresno Hordware Co.) 
1820 Tulare Street Dept. 11 Fresno, Calif. 
LULL g Increase your output... 
SHARPENER 
OPERATORS 


i 
NEW around the house that 


BED KNIFE GRINDER Dad, Momor the kids 
sharpens all can easily do 
STRAIGHT EDGE TOOLS = Channellock pli 


handy. No matter what 
—electrical, automotive, 
plumbing, battery, or any- 
thing mechanical—you 
Wks tt feet: | need Channellock pliers. 
Tiled folder. Channellock’s pat- 
ented tongue and groove 
joint gives you these 
“plus’’ features: Greater Strength, Longer Wearing, 
Self-Cleaning, Closely-spaced Adjustments, Visible 
Adjustment, No Wear on Joint Bolt. 
CHAMPION DE ARMENT TOOL CO. 
EADVILLE, PA. 


MAND Ahaht 


OLY CHAMPION DEARMENT MAKES: 


| CHAN ‘ne LOCK J 


1 


Send for Catalog 
C15 today. 
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oh — ons 3925 


for This 5-in-1 Machine 


Nearly Cost Me 
MY JOB! 


DOES SAME WORK AS $200 UNITS — precision 


built, big capac ands of satished owne 
TWO Power Spindles —NOT necessary to move frame 
for any operation. Only $39.95 cash, or on Easy Pay- 
ments. 10-Day FREE Trial. MON CK Guarantee. 


9 
Prices. EMRICK, INC., 1910 Clinton, Kalamazoo, Mich. 


WHEELS— ee 


...until | discovered this Tit Fe er sa 
New Electronic Way to Hear 


Nothing can ruin a man’s business 
chances more surely than loss of heari 
Buc I stubbornly fought the idea of wea 
ing a hearing aid. I rebelled against thar 
tunsighdl the ear” and clumsy 
battery packs. 

‘Then a little book fell into my hands. 
It told about a new electronic way to 
hear, And NO BUTTON SHOWS IN 


ptr \ sas haar aioe aaa 
whispers. I-can again hold my own with 
Snyone—in business oF anywhere eae 
pew ioctl why fo bear sae on Se Treasure and Mineral 


LOCATORS 
GEIGER-COUNTERS 


"MONO-PAC 
ONE-UNIT HEARING AID 


‘ 
leeae sad. img FREE booklet on OVER- ! 
“SMING*BEAFNESS “wih the new 
jecronie way 10 hea 


rn BENJAMIN AIR. 


RIFLES grey raaparoyarg PISTOLS 


/. HUNDREDS OF 
DOLLAR SAVING BARGAINS. 


C & H ELECTRIC Co. 


438 W. JUNEAU AVE 
MILWAUKEE 3, WISCONSIN 


1 300 . 

7s SAFE-CLEAN—ECONOMICAL-COENJAMIN wily AajustabiS 
[tg Mise BENJAMIN Hee PELLETS for 
Beer nESOLT a 


aifided modsis: WAIVE AT ON 
BENJAMIN AIR RIFLE CO., 811 MARION ST., ST. LOUIS 4, MO. 
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i” 


A DOUBLE-BARRELED OPPORTUNITY TO 


OLD HOMES 


No Schooling 
Steady Work 


Be Your Own Boss! 


Another booming year is in the 
building industry—and here's a double- 
barreled way for you to CASH IN! 

Start your own business as a floor 
surfacing contractor with American 
Machines—and you will find hundreds 
of new and old homes are year ‘round 
prospects for your services! No special 
schooling needed. No long waiting to 
get going in a business of your own. You 
can start sanding floors and make money 
as your own boss the very first day your 
machines arrive! Earnings of $25 and 
more a day are not uncommon among 
men like yourself who have become 
floormen. 

You'll be proud to be a floor surfacing 
contractor and take your place alongside 
the plumber, the electrician, the painter 
and other building craftsmen as an 
important cog in the construction indus- 
try. In new construction you work as a 
sub-contractor and when resurfacing 
older homes you will usually operate as 
a separate businessman. 


FLOOR MACHINES 


The investment in floor sanding equip- 
ment is small. The overhead is low and 
you need no elaborate offices, work- 
shop, storeroom or heavy trucking 
equipment. Many men operate from 
their own homes and use a regul 
passenger car to transport their equip- 
ment from job to job. Pleasant indoor 
work...steady the year ‘round... 
prospects everywhere ...and you are 
your own boss... .a real opportunity for a 
‘man with ambition to get ahead and 
MAKE MONEY! 

Send for “money-making” booklet 
entitled “Opportunities in Floor Sur- 
facing”—use coupon and enclose 25¢ 
in coin or stamps to cover handling. 


1 Floor Surfacing. 
32 So. St. Clair St., 
Toledo, Ohio, 


1 

! 

1 

| Enclosed find 25¢ in stamps or coin for, 
booklet “Opportunities in Floor Surfacing” 

| telling mehow 1 


remy own floor 
Sanding business. 


| ————— 

| 

 —————— 
SEND COUPON TODAY! Jim 

| Ge. seare___ 


JANUARY 1950 257 


OVER_5OO WAR SURPLUS BARGAINS! 


MEW/oovr. surws FREE | 


14,400 
RAPID 


POWER 
STROKES 


S88 EXTRA PROFITS! 88 


Flocks & Sandblasts 


oe eee 


723 Walnut St 
= Kansas City 6, Mo. 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 


IMMEDIATE 
DELIVERY 


URR MFG. CO. 
8943 VENICE BLVD 
105 ANGELES 34, CALIFORNIA 
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VERTISED 


AD 


HAVE A PROFIT 
MAKING BUSINESS 
WN 


EAS OR 
er Wy 


2 
FOUR MONEY-MAKING LINES 
@ WOMEN’S NYLON HOSIERY 
© GLAMOROUS LINGERIE 
@ HOUSECOATS — ROBES 
© MEN'S HOSIERY 


[KENDEX COMPANY, BABYLON, 549,N.Y.| » 
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WAR SURPLUS - U.S. SIGNAL CORPS 
Genuine EE 8 Portable Telephones 

E Telephone Wire - Equipment 
oy) es, 

24 “Yoney Sasring- SA 

ONCE AGAIN! BRAND NEW 

Field Telephones Available 

0. brand new phone 

fmcay 21.80 NOW=1720 

etter wportabie tlephe Jos and wire All you need Go 13 


WOODWORKING PLANS 


‘You don’t have to be an expert 
fo make’ your owe "furniture! 
These simplified instructions will 
show you how to. make your, 
own end. tables, shelves, scrap’ 


A 
=p eee 
7a, thee 8 fall se batt AY 
4 in every drop, It's great. for OS 
4 


making and. repairing ‘furniture. 
Send, 10¢ Now to Rogers 
Isinglass and” Glue Co., 
Gloucester, Mass. 


is, ate. Powered by 
alk up te 17. mites! 
‘operation and fully ‘guar 


ROGERS 7 


the beat LIQUID FI 
GLOUCESTER 


TELEPHONES = iif\Snct 


Ea, phone $12.91 
usen, recontlit. Ese 
Yeeduecd ‘prices om all pate Yor Pleld Tetey 
PRICES SLASHED ° Tis srecral’ sate" 
specially reduced to near wholesale cost. 
‘UP NOW AND SAVE. ORDER TODAY! 
Weather-proof, durable, 2-conductor, twisted tel- 
WITOB Sitone wie “issued, “stranded? Tx 019. rein: 
forced with ‘steel strands for extrm tensile strength (3 copper 
Teel}: Many otra mes. 


Grade 1 unused, mew, stored in open. 


SALE SPECIAL $21.00 


SALE SPECIAL $9.00 


Lightweight Assault wire, 2-conductor. 
sd, NEW. (10,500 ft. continuous) 


SALE SPECIAL $37.50 GET THIS SUIT 
nAno.E ve MULERESLS SALE SPECIAL$I2.95 | AS A BONUS! 


vq MILE REELS slightly weathered, unused $3.98 YOU PAY 1/2 © WE PAY 1/2 


RIS SALES 


Sacramento, California 


>| 


SEND CHECK OR 
MONEY ORDER 


] FILE YOUR 
=» OWN SAWS 


TAKE 3-DIMENSIONAL PICTURES 
WN 35MM CAMERA 


aa 


1, wat B28) 


‘Covington. Ky. 
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© Rochester, New York, with its nation- 
ally known industries and progressive 
business community, is constantly seek- 
ing new ideas which can be converted 
into profitable products or enterprises. 
If you have something worth talking 
about,—something for which there is a 
market at a minimum price,—then write 
for details to Division of Public Rela- 
tions, Rochester Department of Com- 
merce, 54 Court St., Rochester 4, N. Y. 


IN ROCHESTER, GOVERNMENT HELPS BUSINESS 


a 


$500,000.00 INVENTORY 
QUICK LIQUIDATION 


STARK’S 


WITH Infinitely VARIABLE SPEEDS, Clotch and INSTAY 


Shipping W ght. 
25 pounds 


DIRZIUS MACHINE SHOP “x 


1623.25 S0, Sind Ave., Gere 50, Ii 


x > 
filled 


CRAFTSMEN 
AGREE 


It’s Millers Falls 
for the finest braces made 


Every field has its leader, and when it 
comes to bit braces, that means Millers 
Falls, For quality, performance and 
value, this famous line has been accept- 
ed for years as tops the world over. 


‘There’s a size and type that’s right for 
every purpose and every pocketbook. 
Each is designed and built to give you 
the utmost for your dollar. Each incor- 
porates the advanced features and su- 
perb workmanship that are a tradition- 
al part of all Millers Falls Tools. 


Choose your next bit brace from the 
great Millers Falls line. It’s on display 
at your hardware dealer’s, Stop in and 
look it over. And remember, in bit 
braces, you can't beat Millers Fa 


MILLERS FALLS 
TOOLS 


MILLERS FALLS 
COMPANY 


GREENFIELD 
MASSACHUSETTS, 
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WAR EQUIPMENT MAIL SALE 


‘hydraulic, mechani 
mad card Tor’ Pree Cata 


80 “dorens 
‘order aireet from 


‘All Ford, Chev., Ply 
ick, Pont., Olds., Chrys. 

Dodge, Hudson, KF, Pack., ete 

V-8 and Mere. Duals 

(32-49 incl.) 


$4.48 
$5.45 


‘A SANDEE Sportone will outlast 1wo ordinary muflers and 
‘Give More Power! More leoge!—plus a tone 
‘uolity unsurpassed. 


pF sere eae 
SANDEE MUFFLER CO. 5643 Corryne PI. Culver City, Calif. 
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Every Electric Drill 
A PORTABLE SAW 


CAN BE USED WITH ONE HAND! 


“aRco-saw" DEALERS: Write for name of 
Roarest wholesaler a 


$9.95 5 DAY MONEY BACK GUARANTEE 


QROER, voURS TODAY st your Dealer or cond 
Check tor enityearbon”™ 


ARROW METAL PRODUCTS CO. 


Dept. ©, 140 West Broadway Mow York 13, N.Y. 


SCREWYMIX— BEARINGS 


On MARINE Motors—Supplies 
Conversion Equipment 


STOKES MARINE SUPPLY CO 
‘Write DEPT.G + COLDWATER, MICH. 


7 - R fs) ! A P nh N 4 


Tsawvo, currino ano atanma scrim 


owe 


International Twist Dil Corp. 
Tih & Wyondatte + Kansas City, Me 


me 


[HOW cieaiat, YOURSELF || 


‘Also Many 


NEW RADIO CATALOG 


TREYCO PRO! 
264 Harttord Ave, at 


Combination e e 
FLASHLIGHT and e e 
SCREW-DRIVER e e 
Handiest tool invented ° | 
in many years! e e 
(Dealer Inquiries 
Invited) iS = 
© COSTS YOU NOTHING » SAVES YOU PLENTY ON © 
ZA price 08.53 peead e e 
CIT TIELETTES TUITE |g RADIOS - TELEVISION. HIGH-FIDELITY ¢ 
OS RR @ PUBLICADDRESS.COMPONENTS-TOOLS @ 
Pa @ Here's everything new in electronics — @ 
@ 4 your fingertips in this information- » 
SovoeRs packed 164-page catalog, hot off the 
CRSA | ® press. It’s free! e 
. e 
This ply nected Feur Way Perable | @ ‘The thousands of bargains shown will @ 
Elec Wear save you money on every purchase. Rush 
Hanaice tron, ateel, brass. bronze. siu- | @ handy coupon now, or get your copy at @ 
@ any of these Lafayette showrooms: @ 
e Garaco, 901 ®. Jackson Blvd. e 
NEE TORK: 100 Sth Avenee 
© Bnonx: se2 EF e 
© ATLANTA: 265 Peachtree St ° 
fe NEFANK, 26 Cenval Avense 
BOSTON: 110 Feder Sueet 
° 


ia 
alae at 
Mitt'Simpleinstrclons: Fully Guaranteed. "You : | @DAPAYETTE RADIO, Da 


@901 W. Jackson Blvd., Chicago 7 
100 Sixth Avenue, New York 13 
Please send me FREE Catalog. (This is my firs 

© request for this catalog.) e 


© NAME 


tak ‘© ADDRESS 
ones | @crry 
Loin —— = leeeccccceccevcce 
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HUNDREDS OF ITEMS AND IDEAS 


FoR 
THE 


WOODWORKER 


A hoard or earload—To 


grade kiln dried Mahogany — 
romatie Red 
jak—Sapell— 


Shoes baile Wend 
HARD TO FIND LUMBER 

BIG NEW NO. 17 Greatest Selection of Fine 
MOUSER Domestic ond Imported Woods 
RARE Orne nore mane) case at 
or iene SareltgMMand "oR Sktnas 
surety fare ak ga Steere 
eterna ieee han Hn at 


OVER 100 NEW ITEMS 


; MAIL COUPON TODANYor 
1 — 
| Only 15¢ br al 
i i 
| “| 
I | 
< i 
Issa 


5S YEAR WRITTEN GUARANTEE 


17 JEWEL CHRONGGRAPH 


2 PUSH BUTTON 


ORIGINALLY$7150 


POST: WAR SURPLUS 
Swristwarcn Our Price 
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REDUCED PRICES ON 
1950 CROSLEY === 
CARS! <oe 


Now it's easier than ever 


OTTAWA Buzz Master 


7 MODELS — $99.00 up 
Greatest offer ever made by 
oldest and largest firm in the 
business. Made by men with the know-how. A model to fit 
your needs and your pocketbook: Endorsed by Conservation 
Experts. Send for FREE details, Now in our 46th year. 

OTTAWA MFG. CO., 1-001 Brush Ave., Ottawa, Kan, 


HANDY CALCULATOR FOR 
WOODWORKERS.. ONLY 10¢ 


woods, sbows bit ites, Rall spec 
Ention,” Alt tool sharpening ips 


Flashes Your Turns 
Electrically 


inter window 


ox st, 2782 orth mitonins Atco Dende 47, Heals 


electric fan (10 inch or larger) 
into a handy rotary tool 


Attach ROTA-SHAFT in a jiffy. Use 


plastic 

aay Convenient hendolece for easy 

Bandiing with Ye 

Chuck 40-inch overall length. Come 
‘with bu’ and. sanding disc 

dy to use in a drill press chuck. 

rede today! 


SEND NO MONEY! 


stman only $2.95 


Mail your 
aoraee, ar 
Eiiot Gelighesd. 36 


‘VACUUM. 
CLEANER 
MOTOR 


With Your Drill Press and 
This LOW COST TOOL 


Your drill press and this too! does 
all types of wood shaping --Rout= 
ne. Fongue and Groove 
‘pluting, Nothing. Ine 
ay and ‘any type, 0 
Jolnt. “Make window 
Stiles, cabinets: doors, 
rooved sash. ete 
Complete, with, fence 
‘ind ‘platform. to. run 
Droferstonal. work 
without ‘alpine. 
Write today for PREE 
{hela about this unit. 
‘and special offer. 


1 VE31, Dept. PMA-T2, Kensas City, Ma. 


ER DRILL GRINDER 


‘Sharpens round shank drills from 
az tote ind 


‘or power ‘grinding. wheels. 
Bock guarantee 


METAL REPAIRS MADE EASY WITH 


Kester Solder 


> SEND FOR NEW 
FREE 
Soldering Booklet 


KESTER SOLDER COMPANY 
4254 Wrightwood Ave., Chicago-29, I. 


New DURO scr. with 
High-priced features 
at lowest cost! 


Sleek, rugged and streamlined, this new DURO 10” Band 
Saw is even better than It looks! It offers a host of features 
and advantages you'd expect to find only on models selling 
for many dollars more! Check these big DURO features 


with Duro, these ball bearing blade guides abo 
the table reduce friction heat and wear, keep the Din 
Funning truer, smoother. 

HEAVY CAST IRON FRAME gives extra rigidity, vibra- 
tionless operation, increased accuracy. 

CAST ONE PIECE WHEEL GUARD unlocks with ot 
knob, exposing top and bottom wheels for quick blade 
changing. No tools necessary 

OTHER ADVANTAGES include rubber-tired dise wheels 
on needle type bearings, double trunnion table supports, 
separate tension knobs for blade adjustment, heavy cast 
fron table with extension tilts to 45°—and many others, 


DURO IO” |g 49.95 


BAND SAW motor 


See this new saw and others in the complete 1950 DURO 
Power Tool line at your dealers. Or, write for full details 
and specifications today. 


See Se 
DUR METAL PRODUCTS CO. 

2ose n: Kildare Ave., Chicage 39,1, 

Gentiemen 

Train interested in your new low cost 10° Band 

| rust tne fail details and specifications on it pl 
| Shure’ showing the complete 1800 line of DURO'Power Tools. 
| Name 
| Address 
| oty_zone.....State 
a 
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"Have a profitable 
ARC WELDING 


Earn *150°° to ‘300° extra 
profit monthly. Buy on easy 
“PAYS-FOR-ITSELF” terms *\: 


Build Your Own" is shown above. 


D.C. Shop Welder 


Youtean become expert In al 
Portable welding pay: 


Save money, “building, your, own 
structions 
New A.C. welders te 
i 


HoBART ScHOOL of welding on 


and ‘moll TODAY to HOBART BROTH 
ERS CO. 10, Troy, Ohio. 


Larestdalders of Are Weld 


Wisalaa, LIGHTWEIGHT 


Now Only $346.30 


MUSTANG, Dept. GP26 


UNIVERSAL LATHE KIT $9.95 
Thoviands soldat $19.95 mod 

SAVE OVER HALF BY BUYING THIS COMPLETE KIT 
{AND PUTTING TOGETHER 

IN A FEW MINUTES 
petal lly 
acs ee 
1/20) fy 'Sb00 Neat 
POR ae 
S730 Suck Fass Ut 
ee 


standard tools. 
thing you necd including 


B fect wire and. plug, 

weight 6 Tbs. Send cheek 
‘or money order to Dept. 
0. Shipped by Exp. 

GENERAL AIRE CO. 


447 W. NORRIS ST. ILA. 22, PA. 
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KEEPS THE 
COLD OUT 
9 


Cordlike and pliable, 
Mortite is the perfect 
Weatherstripping. Goes 
on in a jiffy without 
tools or tacks. Keeps out “(_ 
wind, dust dirt. Anyone 

can press it around windows, 
doors, transoms, baseboards. 
Weatherstrip a whole window 
for 29e—costs even less if you use the 
larger package. Get Mortite at stores 

or write for circular. J. W. Mortell 

Co,, 594 Burch St, Kankakee, Il. 


AIR TANK and ACCESSORIES 


Sold on, money ak, 
Eaparerane 


BURIED TREASURE. MINERALS 
AMAZING NEW GOLDAK LOCATORS 


SENSATIONAL NEW MODEL! hy 
ONLY 11 pounds weight! One hand ff 


] 
operation! Money-Back Guarantee of we (he 
Ey 


Superiority, Write for full details, 


THE GOLDAK Yeast 
fa wen cians avo” AS 
c 2 SASS 


HEAT THAT COLD ROOM 


shiver eal room. You ean Insta 


oF 


— 
$1025 RTY 
oud OSen. ARTY SEES a, men. 


‘Sand Casting—Forging—Heat Treating—Case 


Dickman Road, 


BRONZE | FOUNDRY 


apd 110 ro 
Sireulae 


KANSAS CITY SPECIALTIES CO. 


Box 6022, Dept, 5-12 Kansas City, Mo. 


Start Small. 
with Success Equipment 


Your big years are right ahead! You can tie in with 

the great building industry, yet develop your own busi 

} ness manufacturing concrete block, drain tile, brick, 
roof tile, etc, We'll start you right in the 


Modern Masonry Products 


busines and help yoo put it over, We supply complete 
auipments bull nd developed throug’ any Sean 
SEalfng wich ‘men ke you Help you, buld (or local 
snarket, using focal materials and Tabor. High income po 
fenciais. Our line of moxiern machinery coables you vo start 
.Simall'Snd grow bigs Write Jor mew Descriptive Catalog 


Grow Big... 


CONCRETE 

EQUIPMENT Co. 

510 Ottawa Ave. 
Holland, Mich. 


DEEP TONE 


 % Duals = Singles 


Advence Muttors scieniealy designed. Reduce 


‘aed att Say tn 


ADVANCE MUFFLER CO. of Los Angeles 
VASE E. Compton vd, Dept. PS 10+ Compton 3, Call 


RUPTURE-EASER 


/OMEN AND CHILDREN 


sti ‘trou 
Towest part of the abomen:  kpect 
HENe of lete'side oF double: Web 
postage exceot on COD" 

308 East 12th 


TAPER SHANK DRILLS 
10 different size HIGH 
SPEED STEEL Morse Ta- 
per Shank Drills up to 1”. 
Over $40.00 
fit} worth of drills 55: 95 
for only. 


Diferent lie CARBON, STEEL Nore SQ)-25 

per Shank Grills Gp tod 16" 
Different Sire STRAIGHT SHANKS q SO 
ce z 
ee 4" 

1, Dos. Diferent Sise HIGH SPEED HAND $@p-OO 

sapstup eae 8 $2 


1 Dox, Diferent Size TAPER SHANE Mion SZ SO 
Ste asses ap a 34 


Sessa T&T TOOL ren"otsion 


SEs 


YOU CAN'T BEAT 
IT FOR BITE 


12” 
CABINET 
RASP 


Even hardwoods seem to melt away 
under the crisp, even bite of a Nichol- 
son or Black Diamond Cabinet Rasp. 
More stock removal per stroke. More 
strokes for your money. Precisely 
punched teeth and expert hardening 
assure long-lasting sharpness. Half 
Round cross section. 


You can get these top-quality rasps 
at any good hardware store. And while 
you're at it, look over your dealer's 
selection of files for every purpose. 


FREE BOOK, “FILE FILOSOPHY” 
he “a, b, c” of file kinds, use and care... 
g illustrated pages. Post-card 
ngs you your free copy. 


NICHOLSON FILE CO. 
19 Acorn Street 
Providence 1, R. 
(in Coneda, Port ts 


NICHOLSON 
FILES 10 every eunrose 
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‘sa 

W: noe nus, SAW DADS 
s 
3. INT moton Driven 


JIG SAW... SANDER 
FILING MACHINE & 


es 
NATIONAL Sm 


* Made of Light Weight Cast 
‘Aluminum 


‘want 
fe motor 
te) 


Dials! Save Pucl/ 
WEATHERPROOF YOUR HOME 


Nic-WAY 


WEATHER STRIP 


Wool, felt, rein. 


BUY AT YOUR LOCAL HARDWARE 
STORE, BUILDING SUPPLY DEALER 
OR LUMBER YA\ 
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HIGH SPEED DRILLS 
MICROMETERS 


Vy 


PNEUMATIC RIVETER 
& CHIPPING HAMMER 


SURPLU 


LIMITED 
TIME OFFER! 
5 


Makes 


ONE-MAN SAWMILL 52250 
| Easy To Turn Trees tate Money 
DZ ie 


NOW -—KEEP EACH ROOM 
AS WARM OR COOL AS 
YOU LIKE... Automatically! 


Simply replace air valve on radiator with Heat-Timer 
valve and turn dial to temperature wanted. ewe 
acts as an individual thermostat for 

changes required in your present controls. Perfect for 
Shy Hove pipe steam” system; 

pays for itself in fuel savings. 
Precision made; lasts for years 
—50,000 satisfied users. At 
Jour’ dealer, or direcronly 
Hi, “repaid money back 
instantly if ngt delighted. Or 
der today for every radiator 


Heat-Timer Corp., Dept. U2, 
160 Fifth Ave., New York 10. 


THE BULL pushy 


s First Choice— 


bench. Machined accurately. Write for, 
top, bottom, sides. and front’ ead A 
Vegrooved. block for rounds. Tool Book 


Just chuck it in your drill 
—and watch the chips fly! 


INORTH BROS. MFG. CO.“ forantey) 
219 W. Lehigh Ave, Phil.33, P8. ue soot sor or vet wows 


ne) 


FOR HOME WORK SHOPS, 
eS FARMERS, ETc. 
i een ee 


M ‘tee 
body or any solid fase Lal Yor lifting or moving loads 


ee | BE 590 


we BLE 
DRUM SANDER 
Uses Stonderd 
Sondpoper Sheets! 


REMOVE 
any finish 
QUICKLY - EASILY 


‘Anyone ean do a professional remov- 
‘Tne Job with Wonder-Paste Remover. 


{At Pain ond Hardware Stores Beernehere 
Write for Leaflet 
WONDER-PASTE 
Wilson-Imperial Company, 121 Chestnut Street, Newark 5.4.1. | BERTRUM B. ENGINEERING COMPANY 


| 5121 Main Street OEALERS WRITE TOOAY Kansas City, Mo. 
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per week for the month of Moy: 


SUNVERSAL GRINDER 
#. 


ONE SET-UP 
WITHOUT REMOVING ANY =r 
BLADE FROM THE MOWER /f / 


DEPT. P-10, LINDSEY, OHIO 


dhe 


1 Apvress. 
1 cary 


BUILD IT — FIX IT 
“ AMBROID 


drying Ambroid is 
Tronsparent, Flexible, Extra 


Ambroid handy. 
end 25 


tube postpaid. 


Also SOc 4 oz. tube. Ps 
ats., gals., for industrial use 
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ALL-PURPOSE 
Electrte 


HONE 

SHARPENER! 
jones sharp hundreds of articles in 
Pa ge gene 


SYNCRO CORPORATION 
DEPT. WiweS, ROCHESTER, MICHIGAN, U.S.Ax 


DIE-LESS 
DUPLICATING 


with DI-ACRO SHEAR 


scan be, rapidly 
“i 


R 
SHARPEN DULL PIPE WRENCHES 
PIPE TAPS & DIES 
GUM" CIRCULAR SAWS 
Write for Information 
4. ©, MOORE INDUSTRIES 


is the PRECISION 
jool WORKSHO! 
copocity ‘iting toble saw, vertical ond horizontal ill 
30° lathe, sonder, grinder. Lifetime-lubricated BALL BEARINGS. 
Running ports precition-ground. Bearing seats preciion-bored, 


SUPERSHOP AAs Bt ous, ING 


\\) BRAND New 
GEN. INCABLOC 
WATERPROOF 


19953: 


SURPLUS SPECIALS — BRAND NEW — SATISFACTION GUARANTE! 


ONLY $3.95 
BRAND NEW ARMY AIR FOI 
AS 


Use on can, toat 
‘Fomor knob ives 


AIRCRAFT COMPONENTS, Inc. 800 Woodland Avenue _Benton Harbor, Michigan 
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Nepe, 
“RES THe qut-puRPOSE 
You've Always Wanted 


caring | 


NEW 
FORSBERG 


Precision Made for Precision Work | _ the ideal 


Every home craftsman will find Whis-Saw | CUtting tool for 


WENDELL MFG. CO. 


aonensts | 

‘eres AIA Lincoln Ave., Chicoge 18, tMliols 
cunrenens 

Puan 

SN MANES 


uno MOK 


LOOK! MARKS-ALL Swcr'mendit 
———S 


IPREPL TNO Comme, 


© FOR LAWN 
MOWER SHOPS 

© FIXIT SHOPS 

© LOCKSMITHS a j 

© HARDWARE STORES © GOLF | 
COURSES © SCHOOLS © PARKS 

© INSTITUTIONS © CEMETERIES ( 

@ AND ALERT INDIVIDUALS! “© 

Sharpens All Reel Type Mowers + Hand, Power or 


Gang + 10 t0 20 Minutes »« No Dismantling 
No Extra Attachments Needed 


Ali reel type mowers, from 5-inch edgers to 36-inch power 
mowers, ure quickly sharpened to. extreme ends of both 
Ie’ and ght twist reel blades. Handle, wheels voller 
and motor femain in place when sharpening is in process. 
Bed knife is sharpened in same brackets that hold mower 
in ernding position, No extra attachments required, One 
lever puts mower or bed knife in grinding postion. 100% 
Grinding ‘head rides on 


CENTER TOOL co. 
153 Centre street, Dept. By New York 13 


ELECTRIC SHEAR SHARPENER 
p——Dver 65,000 Sold—tt Must Be Good! 


five ball bearing. races. Easy to operate, 
Shiepens, wood chlacis, joiser Knives aod 


Sire cies cabana 5 
bel 
| witvise 
te jues oer coughs 
479 St. Peter Street ‘St. Paul 2, Minn, 
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FULLY Lege it 


PYRAMID TIRE 0. 


‘eat. 8, Pmiia_ 32, 


PLYWOOD BOAT KITS 


TAFT MARINE WOODCRAFT 


Dept. “R,"" 636 39th Ave. N.E. Minneapolis 21, Minn. 


MAKE and REPAIR YOUR OWN 
BAND SAW BLADES with the 
ERWOOD Electro Band Saw Brazer 


4 ie! 


Priced right! Does a bea 
tiful job, Operator has 
complete control. 
BEMACO AUTOMATIC SAW SET— 
Uniformly sets 400 teeth per minute. 
Perfect femme and anvil action 
No tooth 


BEAVER MFG. CO. 


801 So. Isis St, Inglewood, Calif. 


SMOOTH 
ystFUe f. 


$0 


KING 
18” JIG SAW 


Furniture weley 
household equipment, scrolls inlays, marquetry, fret 
‘work... the list is almost endless of che many ways 
use this Power King 18” jig saw ia your 
ind plastics, and wood up 
‘smoothness usually found 

more expensive equipment 
The Power King gives you exceptional working 

ity and conditions for its price, Thi 


Spring-steel hold-down 
above work makes accut 
blower for sawdust. §) 
by Atlas 


1%" 
DRILL PRESS 


anes, today ith 
Power King No. 611. onl chuck takes drills 
Makes fast, easy work of driling meu 


imlasing. Wich gis e 
Ghiite"Bronze’ bearings and ball. bearing for ‘end 
Shrust, this PK 1134" dill will give you Bood, long 
service. Buile by Atlas 


SS. 
resend icon’ wolf sha Power King 
line, ecognized in stores by their disnctive green 


MATCHED PREC} 5, 
MEODWORKING a ae TOOLS FOR 


AND meTarworkiNe 
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AMAZING! NEW! 


PERFECT FOR 
HOME PROJECTS! 


‘You construct and deco- 
ok 


tice mmulate the ri 
tiof real tufted leather, 
Ande of rugged lumarith 

JEKS stay hand 


0 ‘almost 
f ve, Available in 10 
COLORS a your toca 
ioaler TODA’ 


Yor sample and 


OS es aan rae 


214 roruta® science 


y sur. | 


RECLAIMO MFG. C 


5083 ELSTON AVE.. Dent. 21, CHICAGO 30, ILL 


FOAM RUBBER 


For Experimenters, Home Craftsmen, Hobbyists 


RIOR RUBBER COMPANY, "Dept. 
50 East 22nd SI 


FORMICA KITCHEN COUNTERS 


GLASSES 
BY MAIL f 


16 Days Trial 


Write Today for Free Catalog. Send no Mone! 
ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street, Dept. SP-1, Chicago, Illinois 


just like new with Weldwood Glue." 


"Yes, it's lovely, T can make it ner 


ALSO HANDY FOR 
WOOD HOBBYISTS! 


hes 

‘on fir plywood 

- ‘ond other soft 
a woods. 


Apresfinishing macerial chat seals 
the wood pores. 
grin virtually eliminat 


enamel. White or clear. White 
Firzite provides an easy, low- 
i 


water. . . tremendously strong . . 


Remember Weldwood Glue when you need dependable 
wood-to-wood bonds. Quick and easy to mix with cold Pr2Pes finishing of Weldwood 


inexpensive coating for the 


Hardwood Plywood and similar 


. stain-free ... rot-proof woods. Clear, No brush marks. 
. and permanent. At paint, hardware, variety stores Brinks outall the natural beauty 


‘of wood. Does not yellow oF 


and lumber yards. 15¢, 35¢, 65¢, 95¢ and larger sizes, Sivten wih ase 


WELDWOOD PLASTIC RESIN GLUE “hie tiom point hordware ond 


United States Plywood Corporation, New York 18, N.Y. wo's'ce'nnttam 


for AUTOS «TRACTORS 


DON’T “CURSE” 
WINTER STARTING! 
INSTALL A 


SHUR-HETE No. 5 
MOTOR WATER HEATER 


Get easy starts and actually 
save money this winter. How? 
stalling a Shur-Hete No. 5 

keep your eng e 

nightlong by 

the liquid fn the water jacket 
Operates on regular 110V, AC 
or DC electric current..,con- 


sumes only 300 watts perhour. 


‘overnight 
with ony standard 
GUARANTEED freeze. 
only $13.95 I not overheat engine or 
‘out. 


Closed; otherwi 
rape added. 


JOHANSON MOTOR HEATER Ci 


Cha © 


Gets You There ee a 0 


QUICK We” 


AT AMAZING 
LOW COST! 


© 10 WoRK 

© To SCHOOL 

© TO MARKET 

© MAKE DELIVERIES 
© PLEASURE 


rr et {ban Shoe-leather! No parking worry. Replaces 

World's ereatéat “low-cost transportation! Thousands, used 

Rie (0,24 rom work! market. schoo, aking. gelverey 
carn ‘passenger-—delivery models 


Varimatic Drive. Takes steepest hills, 


WRITE & poten 


for free folder. photos. Prices "tend’ tor 
Sour ree coos’ PODAY! Addread Dept 
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ve 8 


LT. WT. ALUMINUM 
PIANO HINGE 


Get This SAFE Ececexe Jig Saw 


‘The safe saw fo 
yer ‘powerful 
ghough 
Enaily 


Plugin any 80 © ° 
120 volt AC. 0: nd 
sow! Are ADIUS 


6 VOLT DOUBLE 
SHAFT MOTOR 


At Dealers! If he hasn't, send $17.56 to factory. we'll ship 
paid. See syncre’ products pages 258,270. (DEALERS 
wratet 


SYNCRO CORP. DEPT. SM-15. ROCHESTER, MICHIGAN, U.S.A. 


AMAZING VALUE. 
COMPLETE BABY SHOE ELECTROPLATING ASSEMBLY 


Including Rectifier, Le i Tank, Agitating 
Motor, Supply of Che ‘and Full Course of 
Instructions for only 

Write Today for Complete Details to Dept. J 


Hollywood Bronze Supply 


2770 N. Vermont Ave. Hottywood 27, calif. 


rors SUIT YOURS 25:5, 
@ EARN CASH Showing to Friends! 


wy moles: are Bruiaras 


Bad earn upto 0. 
Ieips ru fae mare ders w 


MAKE ANY CUT WITH THESE NEW WOODSHAPERS for YOUR CIRCLE SAW or DRILL PRES: 


MODEL, #60—Orisinally, de- MoD) 
f Ts s|sitned “cor heavy jncugtrial 


Worksho 
Street 
Dress. 


‘(gee iilustFation) e 


fuck of your drill 
chusive pilot bearing 
iiminates side thrust 
chatter und vibration assures smooth 
Cutting action. Blades can't come out 
eet screws hold them securely. Com- through. In ordering, state diameter of shaft. i | 
HOICE GF ANY Complete WITH ANY 6 PAIR OF READY- 


ete, with YOUR 
PAIR DOUBLE-GROUND, BLADES: 


duty. induatrial-type 


Shaper ‘of solid steel, 
Row priced in hom 
workshop rai 
Intely. sate 


Jocked in position with 
ithe. way 


{OUND BLADES SHOWN BELOW, only $14.95, 


SHOWN BELOW. only $1295 


MODEL #50—Same as Model #60 but 
Without, exclusive pilot bearing.” De~ 
Sisned for" intergiftent shaplas: over 
0, different shaves ‘Completes with ANY 6 
SEADES OF YOUR CHOICE SHOWN BELOW" only $8.05, 
H Aladdin fools are guaranteed. Postage nrepald xith 
easheorders, © OD." plus postage. GET YOUR 
SROER IN TODAY. 


ALADDIN TOOL COMPANY 
3121 Main Street City, Missourt 
Dealers Write Today 
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ALADDIN WOODSHAPING BLADES 
‘Specify by number the blades you want, Addi- 
tional blades $1.50 each, $3.00 per set, ¢ 


50 Ril RS ASH St res 
zZ7 = TrFe 2-2 
KG RIT SI NST 920 OZI_ S22 


WORLD’S 


~ LOWEST 


ADDING 


Free Jrial 


no extra cost a 


MACHINE ae 


MAKES IDEAL GIFT 
sulator makes an 
{eal gift for every Gift oc- 
casion. Birthday—Gradua- 
on™ Christmas — ant 
Sersaries, Por men, women, 
children ~~ teachers, bust: 
hess people. home or shop 
we, SOMES, PAOKED 
Eapy FOR GIFT 
WRAPPING. 


es and red sides. TEN DAY TRIAL 
og portively cat buy 8. Maney ack Guarentee 
Fentcret areca wears Money Sek, Go 

Sess se 


ys Know that our 
ne very best als 
‘pe obtained at thls 

“0 


Fedesigned and improved 
BETTER THAN EVER BE- 
FORE! “Operates with & 
‘lek of your finger” Adds 
Subtracts,” multiplies, “dlc 
Wides~counts "up to one 
Yor itself over 

mistakes Money mark 
voided, and time saved. tt delighted, 


AGENTS WANTED 


May, 
CALCULATOR MACHINE CO., (Mfrs.) 
onty DEPT. 520, P. ©. Box 248 GLENVIEW, ILL, 


95 an 


N 


— ‘an S80" BSet 
TOTAL 
cost 


NO MONEY sea 


—————* USE WINTRY LEISURE | HOURS TO ASSEMBLE 


EACH Dusaaweoticotc KIT 1S COMPLETE:' 


NOTHING ELSE TO BUY! 
SEE YOUR DEALER OR WRITE DIRECT 


Send for the Authenticast catalogue, now only 256, U. $. NEAVY CRUISER” (Bailinere cio. 


COMET METAL PRODUCTS CO., INC. U: 5. DESTROYER® (Sims 
RICHMOND HILL 18, N.Y. UW, S. DESTROYER ESCORT DE-51* (Buckley cf 


cent precision-perfect 


ship models 


tiflly deteited, eccoretely scoled ship models, each in on 
Authenticest Assembly Kit that includes beh, 


pei 
insiroctions. Finished model 

U, S."AIRCRAPT CARRIER ENTE! 

UL S. BATTLESHIP. MISSOl 

U; S: BATTLESHIP MISSOURI (ull bulll 

U: 5. BATTLESHIP® (North 

ELCO P.T. BOAT (full hull). 


LIGHT CRUISER* (Cleveland clos). 


888833323) 


28 


sWoterline models 


CHRONOGRAPHS 


7 


jewel - runs under water _—, 


© Sweep 2nd Mand * Shock-Resistant Stainless Ste 
Case © Unbreakable Crystal + 1 Yr. Factory Guarantee’ 


Absolutely waterproof. Take s, bath with it. Go swimming with it. + $@,95 [5 


Fou 


‘can't Harm this fine watch, Specialt 15 jewel watch with same 


features as above only, $14.05 plas 10% fed. tax. Send $1645. piu 10% ted. 
Tyear Jactory guarantee on all watches. Send.cosh, check, M.0.0rC.0.D. | tax. Send $10.08 


LEONARD R._DIX CO. 1104 W. BURNSIDE. DEPT. PS-10. PORTLAND 9. OREGON 
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like ACTION ? FINE TOOLS 
\ x. Tay WEEO 1 
FINE OIL: 


+ Lubricates 


¥ Prevents Rust 


+Cleans « Polishes 


— 

: 

“CLARK OPTICAL co. MIERIEE) 
Dept. 6-851 


1148 West Chienge Ave Gmleane 22, Uh 


RAINS CELLARS, WASH TRAYS 


~q@ Dl 
= CIRCULATES OIL 
Pumps 1800 GPH 300 gal. 30° 


rT 
information and trial, 
‘SMITH MANUFACTURING COMPANY 


and ILLUSTRATES Se 


i | Post Cards 


=—_ 


Ske WAY. = 
Ou INTER-O! es 


ne ade 
ARDMASTER COMPANY 


1920 SUNNYSIDE, Dept. 161, CHICAGO 40, ILL. 
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“Wellworth’ BLOWER 


ye at a Bargain Price 


Quiet 
§ 


‘operating. Double wheel 


ser. For 
alr 


us, 
BoM ey. ac: 
Ship, “We. “6 Ibs. 
Special price: 


Sold on money back 
kuarantes, Send check 
‘OF money order today. 
Prompt shipment, 


WELLWORTH TRADING CO. 


Asai 8, STATE ST. Best. O-4 CHICAGO 16, HLL. 


DEPENDABLE 


CRAFT SUPPLIE 


LEATHER CRAFT“PLASTICS = POTTERY 
ATE | CRArTeBLOcK PRINTING BELT CRAFT 
Fr0G\ TEXTILE cOLORS-POWER TooLS-wooD 
\CAALO | aurnina sINSTRUCTION BOOKS*ETC. 
Ponce wig) DWINNELL CRAFT SHOP. 


Dept. PS 501—Wheeling, W. Vo. 


BUILDZARC:WELDER Eteracon. | 


GENERATOR 
WE SHOW YOU HOW 


LEJAY MFG., 1323 LEJAY BLDG., MINNEAPOLIS, MINN. 


Genuine Gnap-on Toole 


Available Only Through Snap - on's 
Direct-To-User Tool Service 
INFORMATION 
+ Kenosha, Wisconsin 


ELIMINATE HAND SIGNALLING 


Enjoy Sofe—Comforteble 
Winter Driving with the 


get the world’s greatest 


RADIO « TELEVISION 


CATALOG! FTF 


ALLIED'S # 5 | 


196-PAGE GUIDE 
TO EVERYTHING 
IN RADIO & TV AT 
LOWEST PRICES 


TELEVISION AND 
HOME RADIOS 


Everything for Experimenters, 
Builders, Amateurs, Service- 
men, Engineers, Soundmen 
Save money on every radio 
need! Get the 196-page 1950 


ALuigp Catalog featuring the 
world’s largest stocks of top- 


radio-phonos, Amateur equip- 
ment, PA systems and High- 
Fidelity Sound, recorders, test 
instruments, builder 

plus thousands of part 
tools, books and diagrams. Get 
more for your money from the 
World's Largest Radio Sup- 
ply House. Send today for your 
FREE copy of the 1950 ALLIED 
Radio Buying Guide! 


ALLIED RADIO COR! 
833 W. Jackson Bivd., Dept. 7-AA-O 
Chicago 7, Illinoi 


(Rush FREE 196-Page Catalog 
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\i—. = 32 


08. bera 
ROTARY WOOD 1° and 2%4" DRUM ROTARY SURFACE 
PLIneK $7.50" “SANDER SANDER “SESS omit PRESY TaBLE 


BARRON 


Drill Press 


Perio 15 indipensable shop opertions— 
robbel — Donel bead — groove bev 
ROUTER 2 SHAPER ore caged waaces ond shape cut 


FR 
fl, Over 200,000 Barron Tool uve, Ever F 
wore “Se00° fol rao aol 10 doy tee Goad prmemiee Y Morty ® 


our 
$850 inioamy ‘See Your Dealer... Or Write Direct _/ Stig 
md ae See eee BARRON TOOL COMPANY, INC. 


7x50 PRISM BINOCULARS 


BR PRECISION OPTICS-BRAND NEW 


~VISE | 


SAWING + DRILLING + 
rc. 


= FILING + 7x50 


$36 


TOM WILKINSON MUFFLER CO. $'tvtveTae 
ay SET, THE PACE mira THE 


AT COMPTON. CALI 
ist 1 


P- “atl sig ey Re, 


POWELL MANUFACTURING COMPANY 
c 


DEPT.PS-150_@ COMPTON, CALIF. 


DYNAMIC étirees ARC WELDER aaanREES 


LIANCE AND 
LEMENT REPAIRS i2esverenced Jou, can learn to So proves 


{you'd expect froma 
chine. Portable, eal 


. SE 2rd St, Chicago 16, 
a Za 


ce 
! 301) 
IRS at NO EXTRA COST! SPURTE r gg 1 O “DAY TRIAL OFFER 
MME MELE. Bop AT, 15 EL 


TWIN CARBON TORCH (loscrated) Act nm net the vlan premio at 
f a} the daghelow price f weer ‘lone 


For uiurren riwe’owut we are siving & 
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KING MIDGET 


HOME ASSEMBLED MIDGET nae 


4 SAHARA SUE SAYS 


1g Harsh Abrasive Soaps, Schara will 
nowt Weer — Pala, Tor, Crean, 
Grime, Printers’ Ink, ete. QUICKLY — EASILY 
STSAFELY. “Contains Lenolin 


Prevents Chapping and Revgh Red Hands. 


“PLASTICS” 


FABRICATING MANUAL AND CATALOGUE 
Work in a facinating and 


ea hobby. Just out—our lat- 


= Complete ling of cen 
Send 


+ dyes, accessories and sup: 
Be today for 1949" Catalogue and Handbook. | 


HOUSE OF PLASTICS 
8648 Linwood Avenue Detroit 


END * TROUBLE 
gee NG" REGULATOR 


plies. 


Save Woney-Make ay 
euch LARSON Leathercraft 


MARINE MART-DEPT.23-BUFFALO 7. N.Y. 


Last Year’s Profit 


$3,000! 


‘Men tn comenunitien 


i hour with the 


FREE BOOK 
SHOWS HOW TO START 


INDEPENDENCE AFTER 40 


, 119-0 Foley Bldg. 
mi 


Name... 
Address. 


January 1950 28] 


MORE Oil Dip-Sticks When You 
et to Check Your Oil Levej! 


w 


Oil Spy 


‘An Ever Watchful »p 


og REET ne. 


feteland tas 


PARKWOOD MANUFACTURING 


always 
a job.. 


for a? cl 
CHOREMASTER 


THE ONE WHEEL GARDEN TRACTOR 


New 1950 CHOREMASTER 
light work of lawn and garden 


a16-1"Evons St. Cincinnelt 4, Ohio 
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Sander Has Split Drum. Made by 
the American Diamond Saw Co., Portland, 
Ore., this sander has a split drum that’s 
cushioned with rubber, The halves of the 
drum are locked together by a cone-type 
washer. Standard abrasive strips in roll 
form are used. They're secured by pins that 
recede out of the. way when tightened. 


Thread - Meas- 


Amarillo, Texas, this 

tool uses a connected 

| pair of hardened, tri- 

angular steel bars for 

the micrometer  sur- 

faces. The manufac- 

turer says measure- 

ments can be made 

faster and more easily 

than by the conven- 

tional three-wire method. It measures all 

standard or 60° threads, from four to 56 

pitch. No formula is needed. Use of a chart 

furnished with each set and simple addition 
work out all computations. 


Supports Centerless Shafts. This 
adjustable, collet-type tailstock chuck cen- 
ters and supports centerless shafts in a lathe. 
Made by the South Bend Lathe Works, the 
tool takes shafts from X” to 1” in diameter. 
Brass collet chucks can be supplied for 
round stock in sizes from X” to 1” by 16ths, 


A special collet is available for chucking 
popular types of automobile generator 
armatures, 

4 
Portable Spot Welder. The 14%-Ib. 


Welderon®, handy for repair and replace- 
ment work as well as new jobs, can be 
plugged into any 115-volt, 60-cycle, 25-amp. 
outlet. It’s priced at about $79 by the 
Welderon Co., of Providence, R. I. It has 
three current taps for spot-welding metals 
up to a combined thickness of %”. Exposed 
metal parts are chromium-plated. Over-all 
length is 17%”, width 3”, and height 8%”. 


YOUR 


BUILD cows 
POWER TOOLS 


EASILY, QUICKLY... AT LOW COST 
SAVE 


T 12-INCH BAND SAW 


© Fuly enclosed 
timont bate. 


NO DEALERS—one Low Factory 


GILLIOM POWER TOOLS 


P. O. Box 1-VA, Lambert Field, St. Lovis 21, Missouri 
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HERE’S THE 


POWER TOOL 


EXPERTS USE! 


IT'S THE FAMOUS 
CASCO 
TOOL'N’RAK 


Space-Saving Hard- 
wood Rack Hangs 


Top; wee SS 
2) Practica 
PRACTICAL Y 


IT'S THE TOOL THAT drills. . corves .. sonds . . saws . . 
sharpens . . buffs. . cuts . . polishes . . grinds . . . for 
WOOD . . METAL . . GLASS . . LEATHER . . PLASTICS. 


AN AMAZING 
VALUE 


ae 7" 


LIGHTER'S Log 


CAR 7 
Le Low COST! ., 


ASCO “POP-OUT” 
CIGARETTE 
LIGHTER UNIT! 


Products Corp. 
Bridgeport 2, Conn. 
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jauge Has Wide Range. The Barr 
Instrument Co., Inc., Springfield Gardens, 

nge snap gauge in 
ves, giving a range up to 6” with read- 
ings in .001”, To set the gauge, you move 
| the no-go member to the desired vernier 
reading, Next the go member is moved to 
the acceptable tolerance. Then the three 
hollow-head screws are tightened and the 
is set for the maximum and minimum 
The frame is made of alloy steel, and 
dened anvils are %” wide. 


Metal Grinder. This surfacing ma- 
chine consists of a table and a fence against 
which the work is moved. A cup stone, 
driven by a movable motor, protrudes very 
| slightly through the opening in the fence. 
After the stone is dressed flush with a dia- 
mond dresser, it's brought through the 
fence .0015”. The maker is the Phoenix Pat- 
| tern and Mfg. Co., Phoenix, Ariz, 


THOUSANDS BUILD AT /2 THE PRICE 


Qe 
PRAMS 


12 TO 16 FT, Newest 
‘Assembly Methods 


a 
P= 3 INBOARDS & 
SE c For Fishi 

= Guiting 18 10 25 FT 


SEND 25, ay 
carats UR 


ALOG TODAY 
MAK IT PRODUCTS Rew 


"7OIR-WHITTIER ST. 
‘York 59, N.Y. 


with 
Lifetime Tire Guarantee 


10% discount on 2 0% 


1S" ar 16" Pessenger Tires 
‘Safe—Our tires used on school buses and ambulances 
EXCEPTIONALLY GOOD TREAD—NO RECAPS 


ALL GOOD TIRES 
$798) #2520...$11.19) 000 
7,98| 900-20 00.22 


ae 


GOLD BOND SPECIAL—750-20 MILITARY TIRES 
Pg, 650 28 Te OL vl) AT a 


Seperter’Gvaiity 

Gold Bond Finest 

900 x 16 SPECIAL $9.03 900 x 16 EXTRA 
“Send check or money order with this ad 


GOLD BOND TIRE CO., Dept. PS 24 


7 FIREARMS & SWORDS 


fons $300" nuihent 
rd-tovfing lwems. Por your 10 
{be to cover postage and handling, 


‘with your 
ROBERT ABELS, Box 


Can You Run a Local 
Dunbrik-Dunstone Plant? 


je needed. You can be one of a 
compact equipment. Modi 
0% markup on basic costs. 


Lexin 


ve., New York 21, N.Y. 


More local plants 


di 
operation. 


ymand for smart, colorful. low-cost 
‘other buildings. Dunbrik‘Dunsione 
strength. modi Easily 


Write for deserpt 
‘book "Blveprt 


Yor Profi.” 


DUNBRIK - DUNSTONE 


Better, Easier, Quicker 


GROOVE CUTTING or 
CABINET- MAKING 


lis “Waren DADO SAWING WASHERS 


DESIRED CUT 


sired width with Micro- 
matic adjustment. Cuts 
smooth and clean—no burning or chewing to mar 
fine wood. Just four simple washers—can be left 


ht cuts to 


se 9495 


ASE 


dealer or’ send for free boo 
Absolutely guaranteed! 


Dealers, Jobbers, Write for Information! 


WARREN DADO SAWING WASHERS CO. 
70 Medbury, Dept.41 Detroit 2, Michigan 
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Pp S Last minute news & notes... 
e * 


ODORLESS PAINT—-something 
many home decorators have 
wanted—-has been put on 
market by Keystone Paint Co., 
Brooklyn. It contains a 
highly refined petroleum 
thinner instead of 

tine. Oily binder also has 
been deodorized. 


YOUR BLOOD can be tested for 
diabetes, anemia, syphilis, 
RH factor, and type ina 
trailer built for the U.S. 
Public Health Service. This 
new laboratory on wheels 
makes multiple tests from a 
single sample and mails 
results to the family physi- 
cians of its visitors. 


AUTOMOBILES operating in 
areas where the temperatur: 
frequently drops below -10° F, 
require extra-light crankcase 
oil. A committee of the 
Society of Automotive Engi- 
neers has now approved 5-W 
oil for such use. Previously 
10-W oil diluted with 10% 
kerosene has been recommended. 


MORE CURRENT can be put 
through motors and trans— 
formers insulated with new 
forms of Teflon, a plastic 
developed by Du Pont. Output 
of one large motor was in- 
creased 40% this way. 


GAS METERS like the ones in 
houses have acquired two new 
jobs. Texas Co.'s oil re- 
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search lab uses them to de- 
tect stuck piston rings in 
engines by measuring combus—- 
tion gases leaking into the 
crankcase. And Dr. Charles 
Lester, of New York's 
Roosevelt Hospital, uses them 
to measure oxygen absorption 
in the human engine by meter- 
ing lung intake and output. 


TOUGH TOPS for convertibles 
are being made of cloth woven 
of Fiberglas yarn coated with 
vinyl. Owens—Corning says 
they don't stretch out of 
shape and will last three to 
four years. 


NEW A-BOMB STUDY estimates 
that four-fifths of occupants 
of AEC building in Washington 
would be casualties if bomb 
went off 1800 feet overhead. 
"Adequate warning must be as- 
sumed for any shelter to be 
effective," report empha- 
sizes. "Hence, dispersal is 
far preferable." 


MEDICINES & SURGICAL supplies 
that are hurt by heat can now 
be sterilized by spraying 
with deep-penetrating cathode 
rays—after being sealed in 
glass containers. M.I.T. re- 
searchers report the treat- 
ment kills all bacteria and 
viruses but raises the tem- 
perature less than eight de- 


grees. 
The SAitors 


This one 


LOOM A0 


BEQ5-C16-YNRA 


-cos 
Se SHAW. 
pU-ALL and Perr 


Just the 

Tractors for 
Gardens, Nurseries, 
Estates, Poultry Farms, 
Golf Courses and 
Cemeteries 


40 BU 


SF amour 


Easy To operate (fm 


ia RIDING MODELS--5 to 12 H.P. 


In Use Throughout the Nation and in Many 
Foreign Lands... Saving TIME, MONEY and WORK! 


Right now is the time to plan ahead 
less d at less cost this year. Plan to geta famous SHAW Tractor 
oth 

N 


plan to do your work easier, in 


chine that does scores of hard jobs the quick, easy, better way! 
investment will pay you better dividends year after year. 


For nearly a half-century SHAW Tractors have 
proved their value throughout ¢ 
are built right...to do the job 
engineering. Equipped with high-grade air 
You get a full year guarantee against any ¢ 


countries. They 


erials and expert 
ine or oil engines, 
workman: 


ship. ‘They serve faithfully for many years 


SHAW Tractors have proved 
ks 


poultry farms and. 
harvesting, sprayi ate " 
Riding tractors with bulldozer also used in foundries and by buildi 


mowing; 0} 


contractors for moving sand, ditt, etc. For power on belt jobs....sawing 
wood, pumping water, g feed and running belt machinery. First 
cost is low and low operating cost will surprise and please you. 


“You'll find a SHAW "Peppy Pal” or "Du-All" Tractor 
just fred to your needs...1¥ to 12 H.P. And you'll fnd that a SHAW 
RAKE will do things a big tractor can't. Essy to operate by elderly persons, 
boys and gies, Easy to chaage from one piece of equipment to another. 
‘Wa can onpply foe exsackssenst at low psices 


Get all the facts and you'll get a SHAW! Plan now 
to do your hard jobs the easy way. Have a SHAW Tractor to do 
job...easier and quicker. It will serve you well...it will giv 
of satisfactory, trouble-free, FILL OUT, 
willing service...at amazingly CUP and MAIL 
low cost. Many dealers ‘COUPON 
throughout the U. S. sell 
SHAW Tractors. See them 


CULTIVATE 


ILLDOZE and sreNthciemany grentercia. ft SHAW MANUFACTURING CO. 
ene ive fequres, In the mean- 5701 Front St. Goesora. Kon. or 668PS Ah St. Columbus 


‘Send me Free Folders and Prices on SHAW Tractors. 


SHAW Saws for FREE folders, prices, etc. 
id, Grinds Feed Gerall the SHAW Facts now! 
land Does 

y Belt Jobs 


ane 


HERE'S A N AMAZING OFFER ] 
Don't send an q 


on Your New tlome.. 
Shipped Direct from Our Mill 


ON’T pay several hundred dollars more included in the price—no extra charges. Pli 
than necessary when you build a home! furnished—also complete building insu 
Buy direct from our mill at our low factory tions. No wonder our customers write us tl 
price. We ship you the lumber cut-to-fit, ready we saved them 30% 10 40%, Easy terms— 
to erect. Paint, glass, hardware, nails, etc., all monthly payments. 


Handsome Big 4-Color CATALOGUE FREE 


Pictures wonderful homes in colors at money-saving prices, De- 
signs to suit everyone, Write for your catalogue today. 


LEWIS MANUFACTURING CO. ty Give neni@an 


NEW POWER FOR YOUR CAR ENGINE / 


BY CONSTANT + oh OF Then Toni OIL SUPPLY ° 


fafa ie finance ete 


Maven INVERSE a ag 


Here's the famous, low cost, auxiliary lub- 
ricating system that meters MARVEL MYS- 
TERY OIL to critical upper cylinder engine 
parts precisely in accordance with engine 
\d. The compact INVERSE OILER fune- 
tions inversely to manifold vacuum, retard- 
ing feed visibly when throttle is closed or at engine idle, an exclusive 
MARVEL feature! You can keep ring, piston and valve wear down and per- 
formance way UP ¢his winter with the sensational MARVEL INVERSE 
ILER. 


Learn about MARVEL MYSTERY OIL too-the famous oil improving 
Additive for YOUR motor oil that produces a slow idle, faster engine pick- 
up and an even, power pull. Thousands of car owners are using it in increased 
volume this winter for engine protection and to keep starts summer quick in 
cold weather and in ALL gear greases—it flows at 70° below zero! 


“The MARVEL INVERSE OILER 7¢ ESasdly Installed on Most Engines 
EMEROL MANUFACTURING COMPANY, INC. 


242 West 69th Street (Dept. P.S.) New York 23, N.Y. 
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ApsUSTARLE QUILL 
RETURN SPR 

Retracts quill 
instantly upon 


eur tension 
mutase BE suuran oer 

Provides shield- 
fd shadowless 


| 
pendent on-off | 
Mictubeicm 


INTERCHANGEABLE 
SPINDLES 
Spindles avail. ~ 
able to take No, 

2 Morse ta 


iy NOT split, 


py QUILL HEARING 
ADJUSTMENT — 
Shoe-type take- 
tupprowides feat: 
er-touch tension 
and secure lock 
ing. Quill bear- 
ing is NOT split. 


CAPACITIES — SPECIFICATIONS 


“aiid mase Mowe $12930 
m=. $4430 


ons-piece 
HEAD CASTING 

Insures. perfect 
alignment. 
Double-plug 
binder locks the 
head to columa, 
Column beating 
is NOT split. 


SOUTH BEND LATHE WORKS 


BUILDING BETTER TOOLS SINCE 1906 + 456 EAST MADISON ST., SOUTH BEND 22, INDIANA 


TABLE SIZE 


Ties to 


2BB POPULAR sciENCE 


_ 


